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Appendix 1.0-1 
Attachment C 

 
Time Series Graphs for Select Constituents for Mine Site and Reference Wells and 

Seeps/Springs 
 
 
In order to present the most complete data set over time, the following was applied to 
generate the time-series graphs: 
 
The data screening process was conducted in the same manner as for the Mann Kendall 
analysis and is described as follows.  Historic data may contain dissolved, total or both 
dissolved and total concentrations measurements.  If total and dissolved metals analyses 
were available for the same sample, the total analysis was used in the time series graphs.  
If dissolved analysis was available but no total analysis, the dissolved analysis was used.  
For pH, if both field and laboratory analysis were available for the same sample, the field 
pH was considered more representative and used in the time series graphs.  If laboratory 
pH was available but no field pH, the laboratory pH was used. 
 
If multiple samples were collected in a given month, only one sample analysis result was 
selected for use in the time series graphs.  The first sample of the month was selected 
(i.e., first total analysis for metals and first field analysis for pH).   
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EXPLANATION

107770



Nickel
Columbine No. 20.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0.0

0.1

0.2

0.3

0.4

0.5

0.6
pH

Columbine No. 26.6

6.4

6.2

6.0

5.8

5.6

5.4

5.2

5.0

4.8

st
an

da
rd

 u
ni

ts

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

4.8

5.0

5.2

5.4

5.6

5.8

6.0

6.2

6.4

6.6

Sulfate
Columbine No. 2750

700

650

600

550

500

450

400

350

300

250

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

250

300

350

400

450

500

550

600

650

700

750
Zinc

Columbine No. 216

14

12

10

8

6

4

2

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0

2

4

6

8

10

12

14

16

Concentration vs. Time
Columbine No. 2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107771



Aluminum
Company Cabin Well0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
02

20
03

20
04

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Fluoride

Company Cabin Well1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
02

20
03

20
04

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

Manganese
Company Cabin Well0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
02

20
03

20
04

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02
Molybdenum

Company Cabin Well0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
02

20
03

20
04

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Concentration vs. Time
Company Cabin Well

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107772



Nickel
Company Cabin Well0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018
pH

Company Cabin Well7.6

7.4

7.2

7.0

6.8

6.6

6.4

6.2

6.0

st
an

da
rd

 u
ni

ts

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

Sulfate
Company Cabin Well70

60

50

40

30

20

10

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

10

20

30

40

50

60

70
Zinc

Company Cabin Well0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Concentration vs. Time
Company Cabin Well

Project Name: Questa Mine Site
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- Total - Not Detected (Shown at RL)
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- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
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Concentration vs. Time
Goathill Spring

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
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- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
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EXPLANATION

107802



Aluminum
Mine 160

50

40

30

20

10

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

10

20

30

40

50

60
Fluoride
Mine 135

30

25

20

15

10

5

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

5

10

15

20

25

30

35

Manganese
Mine 1140

120

100

80

60

40

20

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

20

40

60

80

100

120

140
Molybdenum

Mine 19

8

7

6

5

4

3

2

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

2

3

4

5

6

7

8

9

Concentration vs. Time
Mine 1
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- Dissolved - Not Detected (Shown as RL)
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- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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MMW-19B

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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MMW-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
MMW-21

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107855



Nickel
MMW-30A1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8
pH

MMW-30A6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

st
an

da
rd

 u
ni

ts

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

Sulfate
MMW-30A1,800

1,700

1,600

1,500

1,400

1,300

1,200

1,100

1,000

900

800

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

800

900

1,000

1,100

1,200

1,300

1,400

1,500

1,600

1,700

1,800
Zinc

MMW-30A9

8

7

6

5

4

3

2

1

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

1

2

3

4

5

6

7

8

9

Concentration vs. Time
MMW-30A
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MMW-36B

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MMW-38A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MMW-39A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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MMW-39A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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MMW-40A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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MMW-44A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
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- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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MMW-45B

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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MMW-48A
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Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
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- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107909



Nickel
MolyTunnel0.0031

0.003

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.003

0.0031
pH

MolyTunnel7.3001

7.3

st
an

da
rd

 u
ni

ts

20
03

7.3

7.3001

Sulfate
MolyTunnel943.0

942.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

942.9999

943.0
Zinc

MolyTunnel0.0975

0.0974

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0974

0.0975

Concentration vs. Time
MolyTunnel

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
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Project Name: Questa Mine Site
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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Project Name: Questa Mine Site
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Spring 15-M

Project Name: Questa Mine Site
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Concentration vs. Time
Spring 39

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
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- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
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EXPLANATION

107980



Nickel
Sulphur Gulch Seep0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45
pH

Sulphur Gulch Seep6.1

6.0

5.9

5.8

5.7

5.6

5.5

5.4

st
an

da
rd

 u
ni

ts

20
01

20
02

20
03

20
04

20
05

20
06

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

Sulfate
Sulphur Gulch Seep350

340

330

320

310

300

290

280

270

260

250

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

250

260

270

280

290

300

310

320

330

340

350
Zinc

Sulphur Gulch Seep1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

Concentration vs. Time
Sulphur Gulch Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107981



Aluminum
Upper Spring 398

7

6

5

4

3

2

1

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

1

2

3

4

5

6

7

8
Fluoride

Upper Spring 398.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

Manganese
Upper Spring 390.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2
Molybdenum

Upper Spring 390.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

0.022

0.024

Concentration vs. Time
Upper Spring 39

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107982



Nickel
Upper Spring 390.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45
pH

Upper Spring 396.2

6.1

6.0

5.9

5.8

5.7

5.6

st
an

da
rd

 u
ni

ts

20
03

20
04

20
05

5.6

5.7

5.8

5.9

6.0

6.1

6.2

Sulfate
Upper Spring 39700

600

500

400

300

200

100

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

100

200

300

400

500

600

700
Zinc

Upper Spring 394.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Concentration vs. Time
Upper Spring 39

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107983



Aluminum
US-10.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Fluoride

US-11.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

Manganese
US-10.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02
Molybdenum

US-10.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Concentration vs. Time
US-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107984



Nickel
US-10.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02
pH

US-18.0

7.8

7.6

7.4

7.2

7.0

6.8

6.6

6.4

6.2

6.0

st
an

da
rd

 u
ni

ts

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

Sulfate
US-1110

100

90

80

70

60

50

40

30

20

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20

30

40

50

60

70

80

90

100

110
Zinc
US-10.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

Concentration vs. Time
US-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107985



Aluminum
US-20.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Fluoride

US-23.0

2.5

2.0

1.5

1.0

0.5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.5

1.0

1.5

2.0

2.5

3.0

Manganese
US-20.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12
Molybdenum

US-20.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Concentration vs. Time
US-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107986



Nickel
US-20.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

0.022

0.024
pH

US-28.0

7.5

7.0

6.5

6.0

5.5

5.0

st
an

da
rd

 u
ni

ts

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Sulfate
US-2300

250

200

150

100

50

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

50

100

150

200

250

300
Zinc
US-20.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Concentration vs. Time
US-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107987



Aluminum
US-30.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Fluoride

US-30.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

Manganese
US-30.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04
Molybdenum

US-30.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Concentration vs. Time
US-3

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107988



Nickel
US-30.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02
pH

US-38.0

7.8

7.6

7.4

7.2

7.0

6.8

6.6

6.4

6.2

st
an

da
rd

 u
ni

ts

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

6.2

6.4

6.6

6.8

7.0

7.2

7.4

7.6

7.8

8.0

Sulfate
US-380

70

60

50

40

30

20

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20

30

40

50

60

70

80
Zinc
US-30.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

Concentration vs. Time
US-3

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107989



Aluminum
Waldo Spring13

12

11

10

9

8

7

6

5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

5

6

7

8

9

10

11

12

13
Fluoride

Waldo Spring1.4

1.35

1.3

1.25

1.2

1.15

1.1

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

1.1

1.15

1.2

1.25

1.3

1.35

1.4

Manganese
Waldo Spring1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
Molybdenum
Waldo Spring0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.012

0.014

0.016

0.018

0.02

0.022

0.024

0.026

Concentration vs. Time
Waldo Spring

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107990



Nickel
Waldo Spring0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55
pH

Waldo Spring5.6

5.4

5.2

5.0

4.8

4.6

4.4

st
an

da
rd

 u
ni

ts

20
03

20
04

4.4

4.6

4.8

5.0

5.2

5.4

5.6

Sulfate
Waldo Spring540

520

500

480

460

440

420

400

380

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

380

400

420

440

460

480

500

520

540
Zinc

Waldo Spring5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Concentration vs. Time
Waldo Spring

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

107991



 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment D 
Statistical Trend Analysis Methodology for the Cabin Springs, 

Mine Site, and Tailing Area 
 
 

107992



Appendix 1.0-1 

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 1\Appendices\Appendix 1.0-1\Attachment D\Appendix 1.0-1_Attachment D.doc  10/26/2008 1 

ATTACHMENT D 

STATISTICAL TREND ANALYSIS METHODOLOGY FOR THE CABIN SPRINGS, 
MINE SITE, AND TAILING AREA 

November 10, 2008 

 

OBJECTIVE AND PURPOSE 
The objective of the trend analysis was to assess changes in constituent concentrations in 
monitoring wells through time with a reasonable level of confidence.  The trend analysis was to 
evaluate whether constituent concentrations in the Cabin Springs, Mine Site, and Tailing area 
were showing a downward trend, an upward trend, or appear to be stable.  The statistical trend 
analysis methodology followed the United States Environmental Protection Agency (USEPA, 
2006) guidance provided in the Data Quality Assessment: Statistical Methods for Practitioners 
(EPA QA/G-9S), and American Society for Testing and Materials (ASTM, 1998) guidance, 
“Standard Guide for Developing Appropriate Statistical Approaches for Ground-Water Detection 
Monitoring Programs.” 

The trend evaluation included available historical through current ( second quarter 2008) 
groundwater data for: 

• Cabin Springs: Al, F, Mn, and Zn 

• Mine Site: Al, F, Mn, Mo, Ni, SO4, Zn, and pH 

• Tailing Facility: Mo, Mn, and SO4 

Because historic data may contain dissolved, or total, or both concentration measurements, a 
scheme was developed to maximize the usable data.  If total and dissolved metals analyses were 
available for the same sample, the total analysis was used in the evaluation..  If dissolved 
analysis was available but no total analysis, the dissolved analysis was  used.  For pH, if both 
field and laboratory analysis were available for the same sample, the field pH was considered 
more representative and used in the evaluation.  If laboratory pH was available but no field pH, 
the laboratory pH was used. 

In order to produce a dataset of independent measurements, if multiple samples were collected in 
a given month, only one sample analysis result was selected for use.  The first sample of the 
month was selected to be used in the trend analysis (i.e., first total analysis for metals and first 
field analysis for pH). 

TREND ANALYSIS 
The following methodology was used for the trend evaluation: 

• If at least eight data points were available and the detection rate was greater than or equal 
to 25%, the non-parametric Mann-Kendall test was applied to evaluate time trends at a 1% 
significance level.   

• If the number of data points was less than eight, but at least four, and the detection rate was 
greater than or equal to 25%, the trend test was performed, but the results were considered 
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to be usable only for a qualitative assessment.  It should be noted that the power of 
detecting a significant trend (upward or downward) was limited given the small number of 
data points.  The baseline condition (or null hypothesis, as described below) assumed that 
there was no significant trend in the data; thus, for small sample sets (between four and 
seven), a strong evidence of increasing or decreasing concentrations was required in order 
to reject the baseline condition (of no trend) at a 1% significance level (i.e., 99% 
confidence level). 

• The trend test was not applied if the number of data points was less than 4 and/or if the 
detection rate was less than 25%.  In this case, only the time series plots were used to 
understand the nature of the data.   

• When performing the trend test, one-half of the median RL of nondetects (as different RLs 
existed between different sampling periods) was used as a proxy for non-detectable results.  
That is, nondetects and trace values (detection between MDL and RL) were set equal to 
one-half of median RL of nondetects.  Thus, changes in MDL and RL did not appear as a 
significant trend. 

• The calculation of median RL of nondetects, as well as the performing of the Mann-Kendall 
test, excluded nondetect data with RLs greater than the maximum detected value of the 
dataset. 

• If a seasonal effect was observed, the Seasonal Kendall test was performed at a 1% 
significance level, in lieu of the Mann-Kendall test.  The seasons were defined as: Wet 
Season – May 15 to August 15; Dry Season – August 16 to May 14. 

• The trend test was performed on data from historic and current sampling periods dating 
back to approximately 1991.  However, a supplemental trend analysis was performed to the 
period between 2002 and present in order to evaluate trends of more recent periods. 

The Mann-Kendall test involved computing a statistic, S, which is the difference between the 
number of pairwise differences that were positive minus the number that are negative.  The 
pairwise differences were the differences between a measured concentration versus another 
measured concentration prior to it.  For example, if there were four measured concentrations, in 
chronological order: x1, x2, x3, and x4, the pairwise differences were (x2- x1), (x3- x2), (x3- x1), (x4- 
x3), (x4- x2), and (x4- x1) – that is, a total of six pairwise differences.  The statistic S depended on 
how many positive differences and how many negative differences there were (i.e., S was 
computed from the differences of these two “counts.”)  If S was a large positive value, there was 
evidence of an increasing trend in the data.  If S was a large negative value, there was evidence 
of a decreasing trend in the data.  Because the Mann-Kendall test depended only on the rank 
order of concentrations through time, it is considered to be a non-parametric statistical test and is 
robust to distributional assumptions and outliers. 

The null hypothesis (H0) or baseline condition for this test was that there was no temporal trend 
in the data values.  The alternative hypothesis (HA) was that of either an upward trend or a 
downward trend.  The absolute value of calculated S was then compared with the critical value 
for the Mann-Kendall test at a 1% significance level (i.e., 99% confidence level).  The critical 
values for the Mann-Kendall test could be found in Table A-12a of Appendix A of USEPA 
(2006).  If the absolute value of S was greater than the critical value, the null hypothesis was 
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rejected and a significant trend was concluded.  Again, a positive S indicated a significant 
upward trend and a negative S indicated a significant downward trend. 

Equivalently, the significance probability of the test, or commonly known as the p-value, could 
be determined using Table A-12b of Appendix A of USEPA (2006).  If this p-value was less than 
0.01 (i.e., again, at 99% confidence level), a significant trend was concluded and the sign of S 
was used to determine whether it was a significant upward or downward trend.  If the number of 
sampling periods was greater than 40, normal approximation was used to compute the p-value 
for the Mann-Kendall test.  A detailed demonstration of the Mann-Kendall trend test 
computation could be found in Pages 104-109 of USEPA (2006). 

Time series plots (concentration verses time) were prepared for applicable monitoring wells to 
show historical concentrations of parameters of interest.  For these plots, similar to the Mann-
Kendall test, nondetect values were replaced with the RL, so that changes in RL from one period 
to the next could be identified.  These plots were reviewed to assess changes in groundwater 
quality over time.  Extreme values (“outliers”) were identified and checked for accuracy and 
relevance.  Where appropriate, such values were revised (e.g., if an error was identified) or 
excluded from evaluation (if found to be non-representative).  Time series plots through second 
quarter 2008 are provided in Appendix 1.0-1, Attachment C for mine site wells and in Appendix 
1.0-2, Attachment G for tailing facility wells. 

Table D-1 (Appendix 1.0-1, Attachment D) summarizes the results of the trend analysis for the 
mine site wells, Table H-1 (Appendix 1.0-2, Attachment H) summarizes the results of the trend 
analysis for the tailing facility wells, and Section 4.4.1.5 of the RI Report, Cabin Springs 
subsection, discusses the results of the trend analysis for Cabin Springs. 

REFERENCES 
ASTM. 1998. “Standard Guide for Developing Appropriate Statistical Approaches for Ground-
Water Detection Monitoring Programs.” ASTM Guide D6312-98. 

USEPA. 2006. Data Quality Assessment: Statistical Methods for Practitioners (EPA QA/G-9S). 
Office of Environmental Information, United States Environmental Protection Agency, 
Washington, DC. EPA/240/B-06/003. 
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Table D-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS  
FOR MINE SITE WELLS AND REFERENCE WELLS 

Well ID Al F Mn  Mo  Ni SO4 Zn pH 

MINE SITE 

Red River Alluvial Wells  

Columbine Canyon Well         

Columbine CG Well 1    ○  ○ ○ ○ 

Columbine No. 1 ○ ○ ○  ○ ○ ▲ ○ 

Columbine No. 2 ▲ ▲ ▲  ▲ ○ ○ ○ 

Company Cabin Well  ○   ○ ○ ○ ○ 

D1GW ▼ ▼ ▼  ○ ▼ ▼ ▲ 

F1GW  ○  ○  ○ ○ ○ 

GWW-1 ○ ○ ○  ○ ○ ○ ▲ 

GWW-2 ○ ▼ ○  ○ ○ ▼ ▲ 

GWW-3 ▼ ▼ ▼  ▼ ▼ ▼ ▲ 

Lab Well  ○  ○  ▲ ○ ○ 

MMW-10A ○ ○ ○  ○ ○ ○ ▼ 

MMW-10B2 ▼ ○ ▲  ○ ○ ○ ▲ 

MMW-10C ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-132 ○ ○ ▼ ○  ▲ ▼ ○ 

MMW-28A ○ ○ ○ ○ ○ ○ ○ ○ 

MMW-29A ▼ ▼ ▼  ○ ○ ▼ ○ 

MMW-30A ○ ○ ○  ○ ○ ○ ○ 

MMW-31A ○ ▼ ○  ○ ○ ▼ ○ 

MMW-32A ○ ▼ ▼  ▼ ▼ ▼ ▲ 

MMW-33A ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-43A ○ ○ ○  ○ ○ ○ ○ 

MMW-45A ▼ ▼ ▼  ○ ▼ ▼ ○ 

MMW-47A ▼ ▼ ▼  ▼ ▼ ▼ ▲ 

MMW-49A ▼ ▼ ▼  ○ ○ ▼ ▲ 

MMW-50A ▼ ○ ▼  ○ ▼ ▼ ○ 

P-1 ○ ▼ ○  ▼ ▼ ▼ ○ 

P-2 ▼ ▼ ▼  ▼ ▼ ▼ ▼ 

P-3 ○ ○ ○  ○ ○ ○ ○ 
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Table D-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS  
FOR MINE SITE WELLS AND REFERENCE WELLS 

Well ID Al F Mn  Mo  Ni SO4 Zn pH 

P-4A         

P-4B ▼ ▼ ▼  ▼ ▼ ▼ ○ 

P-5A  ○ ○   ○ ○ ○ 

P-5B ▼ ▼ ▼  ▼ ▼ ▼ ○ 

RSTW         

US-1  ○  ○  ○  ○ 

US-2  ▲  ○ ○ ○ ○ ○ 

US-3  ○  ○  ○  ▼ 
Colluvial Wells 

MMW-11A ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-16 ○ ○ ○   ○ ○ ○ 

MMW-19A ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-2 ○ ○ ○  ○ ▼ ○ ○ 

MMW-21 ○ ○ ○  ○ ○ ▼ ○ 

MMW-22 ○ ○ ▲  ▼ ○ ○ ▼ 
MMW-23A ○ ▼ ▼  ○ ○ ○ ○ 

MMW-27A ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-38A ○ ○ ▲  ○ ▲ ○ ▲ 
MMW-39A ○ ○ ○  ▼ ○ ○ ○ 

MMW-40A ○ ▲ ○ ▼ ○ ▲ ○ ○ 

MMW-42A2 ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-44A ○ ○ ○  ○ ○ ▼ ○ 

MMW-48A ▲ ▲ ▲  ▲ ▲ ▲ ▼ 
MMW-8B ○ ○ ○  ○ ○ ○ ▼ 
Bedrock Wells 

MMW-112 ○ ○ ○  ○ ○ ○ ○ 

MMW-18B ▲ ○ ▼  ▼ ○ ▼ ▲ 

MMW-19B ○ ○ ○  ○ ○ ○ ○ 

MMW-23B  ○ ▼   ○  ○ 

MMW-24 ○ ○ ○  ○ ○ ○ ○ 

MMW-25B ○ ○ ○ ○  ○ ○ ○ 
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Table D-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS  
FOR MINE SITE WELLS AND REFERENCE WELLS 

Well ID Al F Mn  Mo  Ni SO4 Zn pH 

MMW-28B ○ ▼ ▼  ▼ ▼ ▼ ○ 

MMW-29B ○ ○ ○ ○  ○  ○ 

MMW-3 ○ ○ ▼  ○ ○ ○ ○ 

MMW-30B ▼ ○ ▼   ○  ○ 

MMW-31B ▲ ▲ ○  ○ ▼ ○ ○ 

MMW-32B  ○ ○   ○ ▼ ○ 

MMW-34B ○ ○ ▲ ○ ○ ○ ○ ○ 

MMW-35B ○ ○ ▼ ▲ ▼ ○ ○ ○ 

MMW-36B ▲ ○ ▲  ▲ ○ ▲ ○ 

MMW-42B  ▲ ▼   ○ ▼ ○ 

MMW-44B ○ ○ ▼  ▼ ○ ▼ ○ 

MMW-45B ▼ ▼ ▼  ▼ ○ ▼ ○ 

MMW-7 ▼ ○ ▼  ▼ ▼ ▼ ○ 

MMW-8A  ○ ○   ▲  ○ 

P-5C2 ▼ ▼ ▼  ▼ ▼ ▼ ○ 

MINE SITE REFERENCE 

Red River Alluvial Wells 

Elephant Rock CG Well       ○ ○  

LB-A2         

MMW-17A ○ ○ ○  ○ ○ ○ ○ 

SC-7A ▲ ○ ○   ○ ○ ○ 

SC-8A  ○ ○  ○ ○ ○ ○ 

Colluvial Wells 

AWWT-12 ○ ○ ○  ○ ○ ○ ○ 

AWWT-22         

CC-1A ○ ○ ○ ▼ ○ ○ ○ ○ 

CC-2A ○ ○ ○  ○ ○ ○ ○ 

HAN-A         

HTT-A        ○ 

SC-1A ○ ▲ ○  ○ ▼ ○ ○ 

SC-3A ○ ○ ○  ○ ○ ○ ○ 
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Table D-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS  
FOR MINE SITE WELLS AND REFERENCE WELLS 

Well ID Al F Mn  Mo  Ni SO4 Zn pH 

SC-4A ○ ○ ○  ○ ○ ○ ○ 

SC-5A ○ ○ ○  ○ ○ ○ ○ 

SC-6A ○ ○ ○   ○ ○ ○ 

Bedrock Wells ○ ○ ○ ○ ○ ○ ○ ○ 

CC-1B  ○ ○ ○  ○ ○ ○ 

CC-2B  ○ ▼   ○  ○ 

MMW-17B2 ○ ○ ▼  ▼ ○ ○ ○ 

SC-1B ○ ▲ ▼  ▼ ▼ ▼ ○ 

SC-2B2 ○ ○ ○ ○ ○ ○ ○ ○ 

SC-3B ○ ○ ▲ ○ ○ ○ ○ ▼ 

SC-5B ○ ○ ○  ▼ ○ ○ ▼ 
Notes: 
1Trend analysis performed using a Mann Kendall test on key constituents for each well over its period of  
 record from initial construction through 2nd quarter 2008 (time series plots of key constituents for mine site wells are 
contained in Appendix 1.0-1, Attachment C).  The statistical methodology is described in Appendix 1.0-1, Attachment D. 

▲ = Increasing trend 
▼ = Decreasing trend 
 ○ = No trend 
Blank = Insufficient detections for Mann Kendall trend evaluation. 

2The well is either screened across two water-bearing units, the well completion is uncertain, or the well is in  
  hydraulic communication with other waters.  Consequently, the chemistry of the water is likely to be a  
  mixture of two waters.   
AL = aluminum 
Mn = manganese 
Mo = molybdenum 
Ni  = nickel 
SO4 = sulfate 
Zn = zinc 
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SECTIONONE Introduction 
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1. Section 1 ONE Introduction 

The purpose of this report is to document details pertaining to the drilling, construction, and 
development of two monitoring wells installed at the Chevron Mining, Inc. (CMI) tailing facility 
in Questa, New Mexico.  The U.S. Environmental Protection Agency (EPA) directed CMI to 
install the monitoring wells along the eastern boundary of the tailing facility.  The drilling and 
well installation was performed in accordance with a work plan developed for CMI (URS 2008).   

Drilling, well installation, and development were performed by Water Development Company 
(WDC) of Peralta, New Mexico under contract with CMI.  Supervision of the field work was 
provided by URS Corporation (Mr. Jeff Bader) with technical support from ARCADIS (Mr. Tim 
Cox).  Mr. Joel Sobol provided oversight on behalf of EPA.  Field work was performed from 
March 23 through April 3, 2008.  

Two monitoring wells were installed and the location of each is shown on Figure 1.  Monitoring 
well MW-35 was installed approximately 1,800 feet north of the tailing facility Change House.  
The objective of this well is to monitor basal alluvial groundwater and to provide lithologic 
information at this location for comparison to other wells on the eastern edge of the tailing 
facility.  Monitoring well MW-36 was installed approximately 800 feet southeast of the Change 
House.  The objective of a well at this location is to monitor basal alluvial groundwater south of 
the Change House and to provide lithologic information for the eastern side of the tailing facility.  
An added benefit of MW-36 is that it will provide information on the vertical groundwater 
gradient by comparison of basal groundwater levels to those in nearby, upper aquifer monitoring 
well MW-33.  

The following sections discuss borehole drilling procedures, the lithology of sediments 
encountered; and monitoring well completion, development, and surveying. 
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SECTIONTWO Borehole Drilling 
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2. Section 2 TWO Borehole Drilling 

Boreholes were drilled with a Star 50K rig using an air rotary casing advance (ARCH) method.  
The nominal borehole diameter was 10 inches.  Samples of drill cuttings were collected every 5 
feet from an air rotary hopper and logged for lithologic characteristics including: standardized 
soil classification (USCS), color (Munsell), grain size, mineralogy, sorting, rounding, hardness, 
matrix/clast support, and moisture content, among other textural properties.  Drill cuttings and 
fluids were transported to a designated area at the north end of the active tailing disposal area of 
the Dam No. 4 impoundment.  Drilling equipment was decontaminated with a spray washer 
between boreholes.  Logs for each borehole are contained in Appendix A.  Photographs of 
drilling are provided in Appendix B. 

MW-35 
The borehole for MW-35 was advanced to a total depth of 376 feet below ground surface (bgs).  
The predominant sediment classification encountered in the borehole was silty, sandy gravel.  
Silty sands and sandy gravels were commonly encountered as well.  Clay comprised a minor 
percentage of the sediments.  Silt and clayey silt were observed at a depth of 87 and 204 feet, 
respectively, but these sediments were observed over less than a 2-foot interval.  Sediments 
ranged from pale brown, to grayish brown, to light brown.   

Throughout the borehole, sand sizes ranged from very fine- to very coarse-grained.  Gravel 
ranged from fine- to coarse-grained.  Cobble-sized clasts most likely were present but the air 
rotary drilling method grinds the larger clasts into sand- and gravel-sized clasts in the returned 
cuttings.  As such, the clasts were angular to sub-rounded.  Rounded clasts occurred periodically 
suggesting that a larger portion of the clasts may be rounded, but appeared to be angular because 
of the grinding from drilling.  Sediments were poorly sorted throughout the entire borehole.  The 
mineralogy of the clasts had a wide range that included mixed volcanics (basalt, rhyolite, and 
andesite), plutonic rocks (granite), and metamorphics.  Sediments were dry until approximately 
85 feet bgs.  Below this depth sediments were either damp or wet. 

MW-36 
The borehole for MW-36 was advanced to a total depth of 406 feet bgs.  The sediments were 
similar to those encountered in the borehole for MW-35; predominantly silty, sandy gravel; silty 
sands; and sandy gravels.  The sediments appeared to be slightly more silty than the sediments in 
the MW-35 borehole.  Clay comprised a minor percentage of the sediments.  Approximately 1 to 
2 feet of silty, sandy clay was observed at a depth of 385 feet; however, the sediment was most 
likely material that had sloughed overnight because drilling from the previous day stopped near 
this depth.  Sediments ranged from pale brown, to grayish brown, to yellowish brown.   

Clasts were poorly sorted and consisted of mixed volcanics and plutonic rocks.  Sediments were 
dry to damp to a depth of approximately 150 feet bgs.  Below this depth the sediments were 
damp to moist, becoming wet at a depth of 390 feet.  Overall, the sediments appeared to be less 
water-bearing than the sediments in the MW-35 borehole, which may be due to the slightly 
greater silt content. 
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SECTIONTHREE Well Completion 
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3. Section 3 THREE Well Completion 

Prior to installing each well, lithologic information from boreholes was provided to EPA, New 
Mexico Environment Department (NMED), and CMI.  The information was used to discuss and 
agree upon well completion details.  The wells were completed at a depth higher than the total 
depth of each borehole; thus, the bottom portion of boreholes to a few feet below the bottom of 
the screen was backfilled with bentonite chips.   

The total depth of well MW-35 was 285.5 feet bgs and the well was screened from 265 to 285 
feet bgs.  The total depth of well MW-36 was 280.5 feet bgs and the well was screened from 260 
to 280 feet bgs.  A 6-inch long cap was placed at the bottom of both well screens.  Each 
monitoring well was constructed with 4-inch diameter, Schedule 80 PVC casing and screen.  The 
screen slot size was 0.010 inches and centralizers were placed at the top of the well screen to 
center the casing in the borehole.  A 10-20 silica sand was used for the filter pack around the 
screen followed by a bentonite chip hydraulic seal above the top of the filter pack.  The 
remaining annulus was filled with a high-solids bentonite grout.  Each well was secured with an 
8-inch diameter protective steel casing and locking cap that was anchored in a concrete surface 
pad.  Well completion information is contained in Table 1.   
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SECTIONFOUR Well Development 
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4. Section 4 FOUR Well Development 

Development of the wells was performed over a three-day period (April 1 through 3) and 
included surging within the screened interval followed by bailing water from the well.  If well 
yields were sufficient, a submersible pump also was used.  This sequence was repeated several 
times at each well.  Development water was temporarily stored in a water tank on the 
development rig and eventually transported to the mill for disposal and subsequent use in milling 
operations.  Development equipment was decontaminated with a spray washer between wells.   

Approximately 900 gallons of water was removed from MW-35 during development, which 
represented approximately 7 casing volumes.  Both a bailer and a submersible pump were used 
in development.  The estimated pumping rate was between 5 and 6 gallons per minute.  Field 
parameters consisting of pH, specific conductance, temperature, and turbidity stabilized or 
reached low values.  The water was initially turbid with a small amount of silt present.  The 
water was clear after development as indicated by a final turbidity value of 45.2 NTU. 

Development of MW-36 was more difficult than MW-35 because it had a low recharge rate.  The 
well was surged and bailed dry several times.  The recharge rate was low enough that a 
submersible pump could not be used.  A total of 440 gallons of water was removed from the well 
during development, which represented approximately 5 casing volumes.  The water was initially 
turbid with a small amount of silt present.  Field parameters stabilized at the end of development 
and the silt was removed; however, the water remained cloudy.  Although the water was cloudy, 
development was suspended after the third day and judged to be adequate. 
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SECTIONFIVE Survey 

 R:\PROJECTS\22240167_WELLS_EAST_TAILING\TASK_01\6.0_PROJ_DELIV\DRAFT REPORT TO CMI\DRAFT WELL COMPLETION RPT 5-10-08.DOC5/9/2008 1:03 PM  5-1 

5. Section 5 FIVE Survey 

Surveying of the monitoring wells was performed following well completion by CMI.  The 
survey included elevations of the top of PVC casing (point at notch on the north side of the 
casing top) and ground surface.  The northing and easting coordinates of the wells were surveyed 
using the state planer system.  Survey measurements are contained in Table 1. 
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SECTIONSIX References 

 R:\PROJECTS\22240167_WELLS_EAST_TAILING\TASK_01\6.0_PROJ_DELIV\DRAFT REPORT TO CMI\DRAFT WELL COMPLETION RPT 5-10-08.DOC5/9/2008 1:03 PM  6-1 

6. Section 6 SIX References 

URS 2008. Installation of Basal Alluvial Aquifer Monitoring Wells Along Eastern Boundary 
of CMI Tailing Facility, Revised February 28, 2008. 
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Well ID Location
Completion 

Zone
Date 

Installed
Easting 

(ft)
Northing 

(ft)

Measuring 
Point Elev. 
(ft, amsl)

Ground 
Elev. 

(ft, amsl)

Borehole 
Depth 

(ft, bgs)

Depth to 
Bedrock 
(ft, bgs) 

Well Depth 
(ft, bgs)

Top of 
Screen 
(ft, bgs)

Bottom of 
Screen 
(ft, bgs)

Top of 
Filter Pack 

(ft, bgs)

Bottom of 
Filter Pack 

(ft, bgs)

Borehole 
Diameter 

(in)

Casing 
Diameter 

(in)
Casing 

Material

MW-35 Eastern tailing 
facility

Basal alluival 
aquifer 4/1/2008 1829857.776 2077784.145 7590.80 7587.93 376 NE 285.5 265 285 260 285 10 4 Sch 80 PVC

MW-36 Eastern tailing 
facility

Basal alluival 
aquifer 3/29/2008 1829624.611 2075649.435 7561.84 7559.25 406 NE 280.5 260 280 253 289 10 4 Sch 80 PVC

Notes:
NE =  not encountered
bgs = below ground surface
amsl = above mean sea level
Easting and Northing are in state planar coordinates

Table 1
MONITORING WELL DRILLING AND COMPLETION INFORMATION

R:\Projects\22240167_Wells_East_Tailing\Task_01\6.0_Proj_Deliv\Draft Report to CMI\Table 1 well completions.xls 5/9/2008(1:05 PM) Sheet 1 of 1
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Borehole Logs and Well Construction Diagrams
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  1 of 8
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th
 (f

t)
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4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

42.0

44.0

46.0

48.0

50.0

R
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%

L
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l

U
SC

S 
C
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e

Lithologic Description

W
el

l C
on

st
ru

ct
io

n
D

ia
gr

am

Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

SM

SM

GW

SILTY SAND
very pale brown 10 YR 8/2, well
sorted, very fine to fine grained, trace
gravel, dry

becomes very fine to very coarse
grained, poorly sorted, becomes
gravelly at 11'

SILTY GRAVELLY SAND
10 YR 6/3 pale brown, very fine to
very coarse grained, poorly sorted,
mixed volcanics
(rhyolite,andesite,basalt) some
plutonics (granite), dry

becomes less gravelly (20%)
SANDY GRAVEL
10 YR 6/1 gray, fine to coarse
grained, poorly sorted, mixed
volcanics, some quartz, trace
metamorphics, subrounded

becomes more sandy (40%) at 26',
some silt at 30'

becomes gravelly sand from 40-42'

very sandy

much less sand at 48'

becomes damp

C
on

cr
et

e
Sc

h.
 8

0 
C
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in

g

H
ig

h 
So

ild
 B

en
to

ni
te

 G
ro

ut

Above grade well with 2.3
feet stick up above ground
surface

Slower drilling

11:23 Very slow drilling

11:41 Add joint

Add joint 12:10

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  2 of 8
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54.0
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58.0

60.0
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64.0

66.0
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Lithologic Description
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l C
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am

Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

SW

GW

SW

ML

SM

SILTY GRAVELLY SAND
10 YR 5/1 gray, very fine to very
coarse grained, poorly sorted, mixed
volcanics (andesite, basalt), trace
granite, subangular to subrounded,
dry

SANDY GRAVEL
10 YR 6/2 light brownish-gray, fine
to coarse grained, mixed volcanics
(rhyolite, andesite, basalt), trace
metamorphics, subrounded, dry

some silt at 76'

becomes gravelly sand at 81-84'

SILT
10 YR 4/2 dark grayish-brown,
damp, soft
silty and moist at 90'
SANDY SILT
sandy silt from 91-93', 10 YR 5/4
yellowish-brown, damp

Sc
h.

 8
0 

C
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g

H
ig

h 
So

ild
 B

en
to

ni
te

 G
ro

ut Add joint 13:20

Wet clump

Add joint 13:58

Water Level taken on
3/31/08

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  3 of 8
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

GM

SM

GM

SILTY GRAVELLY SAND
10 YR 7/3 very pale brown, very fine
to very coarse grained, poorly sorted,
mixed volcanics (rhyolite, andesite,
basalt), trace quartz, subangular to
subrounded
SILTY SANDY GRAVEL
10 YR 7/2 light gray, fine to coarse
grained, mixed volcanics (rhyolite,
andesite, basalt), well rounded, damp
silt from 104-105'
SILTY SAND
10 YR 5/3 brown, very fine to very
coarse grained, poorly sorted,
dominantly very fine to fine grained,
sand, dry
SILTY GRAVELLY SAND
10 YR 6/2 light brownish-gray, very
fine to very coarse grained, poorly
sorted, mixed volcanics (rhyolite,
andesite, basalt), trace
quartz/feldspar, subrounded to
rounded, dry to damp

trace gravel

damp

some gravel

trace gravel

Sc
h.
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0 
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g

H
ig

h 
So

ild
 B

en
to

ni
te

 G
ro

ut
Add joint 14:44, unplug
hoses, Resume 15:02

15:44 Add joint, unplug
hoses, Resume 16:20

Add joint 16:50, clear

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  4 of 8
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

SM

damp to moist

becomes silt with trace clay, damp at
160'

SILTY SAND
10 YR 5/4 yellowish-brown, trace
gravel, very fine to very coarse
grained, poorly sorted, very damp
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B
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 C
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ps

Add joint 17:25

Add joint 17:45, inject
water due to plugging
hoses and hopper

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  5 of 8
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

GW

ML

GM

SM

GW

SANDY GRAVEL
10 YR 7/3 very pale brown, fine to
coarse grained, poorly sorted, mixed
volcanics (rhyolite, andesite, basalt),
trace granitics, subangular to
subrounded, wet
CLAYEY SILT
10 YR 5/9 brown, moist
SILTY SANDY GRAVEL
10 YR 5/3 gray,  very fine to coarse
grained, poorly sorted, mixed
volcanics (andesite, basalt), trace
granitics, subangular to subrounded,
saturated

becomes silty gravelly sand from
218-220', 10 YR 5/3 gray, very fine
to coarse grained, poorly sorted,
mixed volcanics, saturated

sandy gravel, 10 YR 7/1 light gray,
fine to corse grained, poorly sorted,
mixed volcanics, trace
granitics/metamorphics, subrounded,
wet

Sc
h.

 8
0 

C
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g

B
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te
 C

hi
ps

Add joint 18:05

Very "soupy" samples due
to injecting water

Add joint 18:25, Stop for
day

Add water: system
plugging-up

Add joint 08:11

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  6 of 8
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

GW

more coarse gravel, less sand (20%)

becomes silty (20%)

becomes sandier (45%)

less sand (20%)
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h.
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.0
10
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0 
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 C
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ps

Stabilizers placed at top of
screen.

Add joint 08:45

Add water

Add joint 09:30

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  7 of 8
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

GM

sandy gravel with minor silt, 10 YR
7/3 pale brown, fine to coarse
grained, poorly sorted, mixed
volcanics (rhyolite, andesite, basalt),
trace granitics, subround to round,
saturated
becomes dominantly coarse gravel

sandy gravel with some silt and
minor clay, 10 YR 7/3 very pale
brown, fine to coarse grained, poorly
sorted, mixed volcanics, saturated

sandier

B
en

ot
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te
 C

hi
ps

Add joint 10:09

Add joint 11:00-Slower
drilling, injected more
water, silt/clay

Stop injecting water

Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  8 of 8
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-35
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Casing Hopper

3/30/08 10:45
3/31/08 12:10

7587.93

376

4

MW-35

7590.80
4/1/08

4-inch Sch 80 PVC, Stick up completion
285.5

increasing gravel (70%), sand (30%)

gravel (80%) B
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ot
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te
 C
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ps

Samples cleaning up-not
silt/clay

EOB 12:10. Reached total
depth 376'

East Tailing Drilling
22240167.00100

Tailing Facility

1829857.776
2077784.145

EOB
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  1 of 8
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t)

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

30.0

32.0

34.0

36.0

38.0

40.0

42.0

44.0

46.0

48.0

50.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

ML

GM

GM

GP

SW

SILT
5 Y 5/2 olive gray, soft, damp

SILTY SAND
5 Y 7/1 light gray, poorly sorted, very
fine to very coarse, dry,  mixed
volcanics (andesite, basalt) trace
granite, some gravel, angular to
rounded

SILTY SANDY GRAVEL
5 YR 6/1 gray, poorly sorted,
rounded gravel, mixed volcanics
(andesite, basalt) dry

becomes more gravelly at 20', coarse

coarse gravel, dry, mixed volcanics,
trace granitics/metamorphics

becoming more sandy (sandy gravel)

SANDY GRAVEL
7.5 YR 7/1 light gray, well sorted,
rounded gravel, mixed volcanics
(andesite/basalt), damp

GRAVELLY SAND
10 YR 6/3 pale brown, poorly sorted,
very fine to very coarse grained,
subangular to subrounded, mixed
volcanics, damp

C
on

cr
et

e
Sc

h 
80

 C
as

in
g

H
ig

h 
So

lid
s B

en
to

ni
te

 G
ro

ut

Above grade well with 2.35
feet stick up above ground
surface

08:26 Slower drilling, very
silty 10-15'

Note: Lithologic
descriptions are based on
drill cuttings collected at 5-
foot intervals, thus
contacts shown are
approximate to 5 feet or
less

09:12 Add joint
09:20 Resume drilling
09:25 Add water to reduce
dust

09:58 Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  2 of 8
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t)

52.0

54.0

56.0

58.0

60.0

62.0

64.0

66.0

68.0

70.0

72.0

74.0

76.0

78.0

80.0

82.0

84.0

86.0

88.0

90.0

92.0

94.0

96.0

98.0

100.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

GM

SM

becomes less gravelly (some)

more gravelly (~30%) and silty (~
30%)

more moist, 10 YR 5/6 yellowish-
brown

SILTY SANDY GRAVEL
10 YR 7/2 light gray, fine to coarse
grained, mixed volcanics
(andesite/basalt/rhyolite), trace
granite, damp/ slightly moist, no clay

SILTY GRAVELLY SAND
10 YR 7/3 very pale brown, poorly
sorted, very fine to very coarse
grained, mixed volcanics (rhyolite,
andesite, basalt), trace granite

Sc
h 

80
 C

as
in

g

H
ig

h 
So

lid
s B

en
to

ni
te

 G
ro

ut 10:22 Add joint
10:25 Resume drilling,
added water

11:14 Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  3 of 8
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t)

102.0

104.0

106.0

108.0

110.0

112.0

114.0

116.0

118.0

120.0

122.0

124.0

126.0

128.0

130.0

132.0

134.0

136.0

138.0

140.0

142.0

144.0

146.0

148.0

150.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

some silt, some gravel, 20% each,
damp

10 YR 6/6 brownish-yellow, some
gravel (20%), damp

30% gravel

slightly moist, trace silt

trace silt, some gravel, no clay, moist

Sc
h 

80
 C

as
in

g

H
ig

h 
So

lid
s B

en
to

ni
te

 G
ro

ut
11:45 Add joint

12:07 Add joint

Water Level taken on
3/29/08

12:51 Add joint, Water
Level 152'

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  4 of 8
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ep
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t)

152.0

154.0

156.0

158.0

160.0

162.0

164.0

166.0

168.0

170.0

172.0

174.0

176.0

178.0

180.0

182.0

184.0

186.0

188.0

190.0

192.0

194.0

196.0

198.0

200.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

SM

SM

ML

SM

SW

SILTY SAND
10 YR 4/4 dark yellowish-brown,
very fine to very coarse grained,
poorly sorted, moist, trace gravel,
mixed volcanics (rhyolite, andesite,
basalt), trace granitics
(quartz/feldspar)
increased gravel, wet, clumpy (trace
clay, mainly silt)

damp to moist

SILTY SAND
10 YR 4/3 brown, very fine to very
coarse grained, trace gravel, wet

SILT
10 YR 4/3 brown, damp

SILTY GRAVELLY SAND
10 YR 4/3 brown, very fine to very
coarse grained, mixed volcanics,
trace granitics/metamorphics
trace gravel

GRAVELLY SAND
minor silt, trace clay, 10 YR 4/4 dark
yellowish-brown, wet, poorly sorted,
very fine to very coarse grained

H
ig

h 
So

lid
s B

en
to
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te

 G
ro

ut

Sc
h 

80
 C
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g

13:14 Add joint

13:36 Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  5 of 8

D
ep

th
 (f

t)

202.0

204.0

206.0

208.0

210.0

212.0

214.0

216.0

218.0

220.0

222.0

224.0

226.0

228.0

230.0

232.0

234.0

236.0

238.0

240.0

242.0

244.0

246.0

248.0

250.0
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e

Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

SM

GW

SM

SM

SM

SILTY SAND
10 YR 5/2 grayish-brown, poorly
sorted, very fine to very coarse
grained, damp to moist

CLAYEY SANDY GRAVEL
some silt, 10 YR 4/4 dark yellowish-
brown, wet, poorly sorted, fine to
coarse grained
SILTY SAND
10 YR 5/2 grayish-brown, poorly
sorted, very fine to very coarse
grained, damp to moist
GRAVELLY SAND
10 YR 5/3 brown, poorly sorted, very
fine to very coarse grained, moist

trace clay, some silt

GRAVELLY SILTY SAND
trace clay, 10 YR 5/4 yellowish-
brown, very fine to very coarse
grained, poorly sorted, mixed
volcanics (rhyolite, andesite, basalt)
SILTY SAND
some gravel, 10 YR 5/4 yellowish-
brown, very fine to very coarse
grained, poorly sorted, mixed
volcanics (rhyolite, andesite, basalt),
moist

increased silt (35%)

H
ig

h 
So

lid
s B

en
to
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te

 G
ro

ut
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h 

80
 C
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g

14:14 Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  6 of 8
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 (f

t)

252.0

254.0

256.0

258.0

260.0

262.0

264.0

266.0

268.0

270.0

272.0

274.0

276.0

278.0

280.0

282.0

284.0

286.0

288.0

290.0

292.0

294.0

296.0

298.0

300.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

SM

SM

GM

GRAVELLY SAND
10 YR 5/4 yellowish-brown, some
silt stringers, poorly sorted, very fine
to very coarse grained, mixed
volcanics, damp

wet

GRAVELLY SILTY SAND
10 YR 5/3 brown, very fine to very
coarse grained (dominantly very fine
to fine grained), poorly sorted, damp
to moist

B
en

to
ni

te
 C

hi
ps

10
/2

0 
Sa

nd
B

en
to

ni
te

 C
hi

ps

Sc
h 

80
 C

as
in

g
Sc

re
en

 S
lo

t 0
.0

10
-in

ch

15:02 Add joint

Stabilizers placed at top of
screen.

15:27 Add joint; Hopper
pipe plugged

16:41 Add joint, Driller
injecting water

17:11 Add joint

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  7 of 8

D
ep

th
 (f

t)

302.0

304.0

306.0

308.0

310.0

312.0

314.0

316.0

318.0

320.0

322.0

324.0

326.0

328.0

330.0

332.0

334.0

336.0

338.0

340.0

342.0

344.0

346.0

348.0

350.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

SW
SILTY SANDY GRAVEL
10 YR 7/4 very pale brown, fine to
coarse grained, well sorted, mixed
volcanics (rhyolite, andesite, basalt),
some granitics, trace metamorphics,
saturated
decreasing silt

minimal silt, sandy gravel

increased silt (~25%)

increasing sand/fine gravel

better saturated (more coarse gravel)

increased silt, some clay

decreased silt/clay

B
en

to
ni

te
 C

hi
ps

Hopper plugged

17:40 Add joint

18:06 Add joint
18:09 Stop drilling for the
day

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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Borehole ID:
Hydrogeologist:
Drilling Company/Driller:
Drilling Method:
Drilling Equipment:
Borehole Diameter (inches):

Sampling Device:

Date/Time Drilling Started:
Date/Time Total Depth Reached:

Ground Elevation (ft amsl):

Total Depth Drilled (ft bgs):

Well Diameter (inches):

Well ID:

Measuring Point Elev. (ft toc amsl):
Date of Well Installation:
Well Type:
Total Well Depth (ft bgs):

Project Name:
Project Number:
Site Location:

Easting:
Northing:
Page:  8 of 8
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352.0

354.0

356.0

358.0

360.0

362.0

364.0

366.0

368.0

370.0

372.0

374.0

376.0

378.0

380.0

382.0

384.0

386.0

388.0

390.0

392.0

394.0

396.0

398.0

400.0
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Lithologic Description
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Remarks

URS Corporation
8181 East Tufts

Avenue
     Denver, CO 80237

MW-36
Jeff Bader

WDC
Air Rotary Casing Advance

Star 50K
10

Air Rotary Hopper/Casing Hammer

3/26/08 07:45
3/29/08 10:00

7559.25

406

4

MW-36

7561.84
3/29/08

4-inch Sch 80 PVC, Stick up completion
280.5

SW

SW

SILTY SANDY GRAVEL
10 YR 7/4 very pale brown, fine to
coarse grained, well sorted, mixed
volcanics (rhyolite, andesite, basalt),
some granitics, trace metamorphics,
saturated

CLAYEY SANDY GRAVEL
10 YR 6/1 gray, fine to coarse
grained, poorly sorted, mixed
volcanics, trace granitics, saturated

B
en

to
ni

te
 C

hi
ps

08:11 Inject water 3/26/08

Cutting recovery is soupy
mixture from 350-390'

Likely slough from 385-
386'

EOB 10:00 Reached total
depth 406'

East Tailing Drilling
22240167.00100

Tailing Facility

1829624.611
2075649.435
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 Appendix B 
 Photographs of Drilling 

 R:\PROJECTS\22240167_WELLS_EAST_TAILING\TASK_01\6.0_PROJ_DELIV\DRAFT REPORT TO CMI\DRAFT WELL COMPLETION RPT 5-10-08.DOC5/9/2008 1:03 PM  B-1 

 
Drill rig set up on borehole for MW-36 (looking northwest) 

 
Drill cuttings from MW-36 borehole (total depth 406 feet).  Monitoring well MW-33 is in the 

upper left corner of photograph. 
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 1 

ATTACHMENT B 

ANALYTICAL DATA SUMMARY REPORT FOR WELLS MW-35 AND MW-36 
November 10, 2008 

 

INTRODUCTION 
Groundwater samples were collected from monitoring wells MW-35 and MW-36 on April 7-8, 
2008, May 6-7, 2008 and June 9-10, 2008.  These monitoring wells were installed in the basal 
alluvial aquifer east of the tailing facility March 23 through April 3, 2008.  The following data 
summary describes the sampling procedures, sample analysis and key results summary from 
these three sampling rounds.    

SAMPLING PROCEDURE 
Wells MW-35 and MW-36 were sampled in accordance with the procedures described in 
Monitoring Well Groundwater Sampling SOP 2.0.  Both wells were sampled using the low stress 
(low flow) purging and sampling procedure described in this SOP.  In addition, water elevation 
measurements were taken in accordance with SOP 2.1, Water Elevation Measurements.  

SAMPLE ANALYSIS 
The wells were analyzed for field parameters dissolved oxygen, oxidation-reduction potential, 
pH, specific conductance, turbidity, and temperature in accordance with the procedures described 
in SOP 8.0, Field Parameter Measurements.  Laboratory samples were collected for total and 
dissolved metals.  In addition, laboratory samples were collected for total and dissolved Radium-
226 and Radium-228 and various inorganic parameters.  The laboratory samples were sent to 
Test America for analytical testing.  The laboratory analyses were performed in accordance with 
Test America’s in-house SOPs.  Table 1.0 provides a complete data summary for MW-35 and 
MW-36.  

KEY RESULTS SUMMARY 
The laboratory results were generally consistent for manganese in MW-35 in the three sampling 
rounds with concentrations ranging from a high of 368 µg/L in the total fraction collected on 
April 7, 2008 to a low of 212 µg/L in both total and dissolved fractions collected on June 9, 
2008.  The manganese results reported by the laboratory for MW-36 were less consistent and 
ranged from a high of 102 µg/L in the total fraction collected on May 7, 2008 to a low of 5.3 
µg/L in the dissolved fraction collected on June 10, 2008.  There was generally good agreement 
between the total and dissolved fractions in each of the sampling rounds with the exception of 
MW-36 collected on June 10, 2008 where the laboratory reported a total result of 33.1 µg/L and 
a dissolved result of 5.3 µg/L. 

Molybdenum concentrations in MW-35 ranged from a high of 14.7 µg/L in the total fraction 
collected on April 7, 2008 to non-detect in the dissolved fraction collected on May 6, 2008 and 
both total and dissolved fractions collected on June 9, 2008.  The molybdenum results reported 
by the laboratory for MW-36 ranged from a high of 27.6 µg/L in both total and dissolved 
fractions collected on June 10, 2008 to a low of 18.7 µg/L in the total fraction collected on 
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 2 

April 8, 2008.  There was generally good agreement between the total and dissolved fractions in 
each of the sampling rounds. 

The laboratory results for sulfate in MW-35 ranged from a high of 277 mg/L in the sample 
collected on June 9, 2008 to 246 mg/L in the sample collected on May 6, 2008.  The sulfate 
results reported by the laboratory for MW-36 ranged from a high of 72.7 mg/L in the sample 
collected on June 10, 2008 to a low of 58.6 mg/L in the sample collected on May 7, 2008.   

Fluoride concentrations were consistent in both MW-35 and MW-36 through the three sampling 
rounds.  The MW-35 fluoride results range from 0.34 mg/L in the samples collected on May 6, 
2008 and June 9, 2008 to 0.36 mg/L in the sample collected on April 8, 2008.  The fluoride 
results for MW-36 range from 0.48 mg/L in the sample collected on June 10, 2008 to 0.51 mg/L 
in the sample collected on April 8, 2008.   
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Table 1.0  
Final Laboratory Results 

MW-35 and MW-36 
April, May and June 2008 

 Page 1 of 3 

MW-35 MW-36 
Parameter Unit Total 

4-7-08 
Dissolved 

4-7-08 
Total 
5-6-08 

Dissolved 
5-6-08 

Total 
6-9-08 

Dissolved 
6-9-08 

Total 
4-8-08 

Dissolved 
4-8-08 

Total 
5-7-08 

Dissolved 
5-7-08 

Total 
6-10-08 

Dissolved 
6-10-08 

Laboratory Parameters 
Aluminum µg/L 46.2 10.3 J 6.1 J 14.8 J 10.5 J 2.9 J 226 117 47.9 16.2 J 44.8 14.3 J 
Antimony µg/L 0.18 J 0.26 J 2 U 2 U 0.12 J 0.1 J 0.19 J 0.24 J 2 U 2 U 0.37 J 0.4 J 
Arsenic µg/L 1 U 1 U 1 U 0.18 J 1 U 1 U 0.17 J 1 U 1 U 1 U 0.27 J 1 U 
Barium µg/L 49.9 46 40.9 40.7 35.3 34.6 33.6 33.2 34.6 34.2 39.5 39.7 
Beryllium µg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Boron µg/L 20.4 19.5 17.9 17.9 19.3 18.1 21.7 22.1 24.5 23.8 37.3 36.9 
Cadmium µg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Calcium µg/L 100000 94800 118000 118000 123000 118000 22600 23100 26000 26200 30500 30600 
Chromium µg/L 3.9 3.9 2.2 2.1 2 2.4 4.3 4.5 3.1 3.2 3 2.8 
Cobalt µg/L 0.75 0.77 0.29 J 0.3 J 0.17 J 0.16 J 0.32 J 0.25 J 0.15 J 0.41 J 0.068 J 0.23 J 
Copper µg/L 19.5 2 0.3 J 0.33 J 0.41 J 0.39 J 4.7 3.1 4.5 3.1 3.1 2 
Iron µg/L 86.8 50 U 50 U 17.9 J 7.9 J 50 U 199 119 50 U 12.1 J 31.2 J 7.5 J 
Lead µg/L 1.1 0.39 0.073 J 0.13 J 0.31 J 0.27 J 0.87 J 0.16 J 0.28 J 0.037 J 0.31 J 0.25 J 
Magnesium µg/L 18200 16600 20400 20400 22100 21400 4190 4250 4670 4650 5620 5670 
Manganese µg/L 368 340 356 349 212 212 92.3 91 102 99.9 33.1 5.3 
Molybdenum µg/L 14.7 14.4 9.4 9.3 U 8.4 U 7.4 U 18.7 20.1 20.9 21.2 27.6 27.6 
Nickel µg/L 3.4 2.7 1.1 1.2 0.39 J 0.41 J 1.1 0.87 J 1.6 1.3 0.53 J 0.36 J 
Potassium µg/L 1620 1510 1940 1960 1690 1650 1140 1180 1410 1400 1390 1390 
Radium-226 by 
GFPC pCi/L 1 U 0.18 J 0.21 J 1 U 0.125 0.08 U 1 U 1 U 1 U 1 U 0.098 0.123 

Radium-228 by 
GFPC pCi/L 1 U 1 U 1 U 1 U 0.67 U 0.66 U 1 U 1 U 1 U 1 U 0.66U 0.66U 
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Table 1.0  
Final Laboratory Results 

MW-35 and MW-36 
April, May and June 2008 

 Page 2 of 3 

MW-35 MW-36 
Parameter Unit Total 

4-7-08 
Dissolved 

4-7-08 
Total 
5-6-08 

Dissolved 
5-6-08 

Total 
6-9-08 

Dissolved 
6-9-08 

Total 
4-8-08 

Dissolved 
4-8-08 

Total 
5-7-08 

Dissolved 
5-7-08 

Total 
6-10-08 

Dissolved 
6-10-08 

Selenium µg/L 3.9 J 3.5 J 3.3 J 3.8 J 5 U 3.1 J 1.7 J 2 J 1.4 J 1.7 J 5 U 2.4 J 
Silver µg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Sodium µg/L 43000 35400 44700 43700 41600 40100 29400 29700 40300 39600 37400 38200 
Thallium µg/L 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.44 J 0.44 J 
Uranium µg/L 13 15.2 18.2 15.7 18.9 18.2 2.4 2.4 3.1 2.7 3.8 3.8 
Vanadium µg/L 1 U 1 U 1 U 1 U 1 U 1 U 0.8 J 1 U 1 U 1 U 1 U 1 U 
Zinc µg/L 401 216 7.3 8.3 4.4 J 3.5 J 305 684 91.7 87.7 49.7 42 
Carbonate 
Alkalinity  
(as CaCO3) 

mg/L 5 U - 5 U - 5 U - 5 U - 5 U - 5 U - 

Bicarbonate 
Alkalinity  
(as CaCO3) 

mg/L 146 - 178 - 171 - 89.4 - 94.8 - 95.3 - 

Total Alkalinity 
(as CaCO3) 

mg/L 146 - 178 - 171 - 89.4 - 94.8 - 95.3 - 

Cyanide, Total µg/L 10 U - 10 U - 10 U - 10 U - 10 U - 10 U - 
Chloride mg/L 14.3 - 9.2 - 9.1 - 6 - 5.9 - 5.5 - 
Fluoride mg/L 0.36 - 0.34 - 0.34 - 0.51 - 0.49 - 0.48 - 
Phosphate as P, 
Ortho mg/L 0.5 U - 0.5 U - 0.5 U - 0.5 U - 0.5 U - 0.053 J - 

Sulfate mg/L 246 - 272 - 277 - 58.9 - 58.6 - 72.7 - 
Nitrate-Nitrite mg/L 1.1 - 0.95 - 1.1 - 0.93 J - 0.96 - 0.96 - 
Total Dissolved 
Solids mg/L 561 - 633 - 635 - 215 - 208 - 223 - 
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Table 1.0  
Final Laboratory Results 

MW-35 and MW-36 
April, May and June 2008 

 Page 3 of 3 

MW-35 MW-36 
Parameter Unit Total 

4-7-08 
Dissolved 

4-7-08 
Total 
5-6-08 

Dissolved 
5-6-08 

Total 
6-9-08 

Dissolved 
6-9-08 

Total 
4-8-08 

Dissolved 
4-8-08 

Total 
5-7-08 

Dissolved 
5-7-08 

Total 
6-10-08 

Dissolved 
6-10-08 

Total Suspended 
Solids mg/L 7.6 - 4 U - 4 U - 10.8 - 4 U - 4 U - 

pH (lab) pH 
units - - - - 7.8 J - - - - - 8 J - 

Field Parameters             

pH pH 
units 7.8 - 7.16 - 4.34 - 8.02 - 7.83 - 6.07 - 

Specific 
Conductance µS/cm 586 - 834 - 846 - 246 - 308 - 348 - 

Temperature °C 10.56 - 11.71 - 12.22 - 12.74 - 12.3 - 14.4 - 
Dissolved 
Oxygen mg/L 9.1 - 5.97 - 6.95 - 3.61 - 7.58 - 7.06 - 

Eh mv 270 - 144.5 - 413.8 - 264 - 118.6 - 200.2 - 
Turbidity NTU 8 - 0.6 - 0 - 20 - 0 - 0 - 

Notes: 
- indicates parameter was not analyzed 
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Attachment C 
Update of Subsurface Interpretations at the Tailing Facility 
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Attachment D 
Water Level Maps for the Tailing Facility 
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Time Series Graphs for Select Constituents for Tailing Facility and Reference Wells 

and Seeps/Springs 
 
 
In order to present the most complete data set over time, the following was applied to 
generate the time-series graphs: 
 
The data screening process was conducted in the same manner as for the Mann Kendall 
analysis and is described as follows.  Historic data may contain dissolved, total or both 
dissolved and total concentrations measurements.  If total and dissolved metals analyses 
were available for the same sample, the total analysis was used in the time series graphs.  
If dissolved analysis was available but no total analysis, the dissolved analysis was used.  
For pH, if both field and laboratory analysis were available for the same sample, the field 
pH was considered more representative and used in the time series graphs.  If laboratory 
pH was available but no field pH, the laboratory pH was used. 
 
If multiple samples were collected in a given month, only one sample analysis result was 
selected for use in the time series graphs.  The first sample of the month was selected 
(i.e., first total analysis for metals and first field analysis for pH).   

108055



Fluoride
002 Pumpback1.3

1.2999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
1.2999

1.3
Manganese

002 Pumpback1.54

1.5399

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.5399

1.54

Molybdenum
002 Pumpback1.9901

1.99

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.99

1.9901
Sulfate

002 Pumpback881.0

880.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

880.9999

881.0

Concentration vs. Time
002 Pumpback

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108056



Fluoride
002 Pumpback Discharge1.2001

1.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
1.2

1.2001
Manganese

002 Pumpback Discharge1.4701

1.47

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.47

1.4701

Molybdenum
002 Pumpback Discharge1.78

1.7799

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.7799

1.78
Sulfate

002 Pumpback Discharge881.0

880.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

880.9999

881.0

Concentration vs. Time
002 Pumpback Discharge

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108057



Fluoride
003 Central Seep0.75

0.7

0.65

0.6

0.55

0.5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.5

0.55

0.6

0.65

0.7

0.75
Manganese

003 Central Seep0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

Molybdenum
003 Central Seep0.6

0.58

0.56

0.54

0.52

0.5

0.48

0.46

0.44

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.44

0.46

0.48

0.5

0.52

0.54

0.56

0.58

0.6
Sulfate

003 Central Seep1,540

1,520

1,500

1,480

1,460

1,440

1,420

1,400

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

1,400

1,420

1,440

1,460

1,480

1,500

1,520

1,540

Concentration vs. Time
003 Central Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108058



Fluoride
003 East Seep0.7

0.68

0.66

0.64

0.62

0.6

0.58

0.56

0.54

0.52

0.5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.5

0.52

0.54

0.56

0.58

0.6

0.62

0.64

0.66

0.68

0.7
Manganese

003 East Seep0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Molybdenum
003 East Seep0.004

0.003

0.002

0.001

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.001

0.002

0.003

0.004
Sulfate

003 East Seep1,350

1,300

1,250

1,200

1,150

1,100

1,050

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

1,050

1,100

1,150

1,200

1,250

1,300

1,350

Concentration vs. Time
003 East Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108059



Fluoride
003 West Seep0.76

0.74

0.72

0.7

0.68

0.66

0.64

0.62

0.6

0.58

0.56

0.54

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.54

0.56

0.58

0.6

0.62

0.64

0.66

0.68

0.7

0.72

0.74

0.76
Manganese

003 West Seep0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

Molybdenum
003 West Seep0.006

0.005

0.004

0.003

0.002

0.001

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.001

0.002

0.003

0.004

0.005

0.006
Sulfate

003 West Seep1,600

1,550

1,500

1,450

1,400

1,350

1,300

1,250

1,200

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

1,200

1,250

1,300

1,350

1,400

1,450

1,500

1,550

1,600

Concentration vs. Time
003 West Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108060



Fluoride
DP-10.59

0.5899

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.5899

0.59
Manganese

DP-10.1421

0.142

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.142

0.1421

Molybdenum
DP-10.271

0.2709

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.2709

0.271
Sulfate
DP-1423.0

422.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

422.9999

423.0

Concentration vs. Time
DP-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108061



Fluoride
DP-100.9801

0.98

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.98

0.9801
Manganese

DP-106.1501

6.15

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

6.15

6.1501

Molybdenum
DP-100.501

0.5009

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.5009

0.501
Sulfate
DP-10618.0

617.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

617.9999

618.0

Concentration vs. Time
DP-10

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108062



Fluoride
DP-110.96

0.9599

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.9599

0.96
Manganese

DP-111.6001

1.6

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.6

1.6001

Molybdenum
DP-110.0521

0.052

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.052

0.0521
Sulfate
DP-11138.0

137.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

137.9999

138.0

Concentration vs. Time
DP-11

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108063



Fluoride
DP-120.53

0.5299

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.5299

0.53
Manganese

DP-120.253

0.2529

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.2529

0.253

Molybdenum
DP-120.0378

0.0377

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0377

0.0378
Sulfate
DP-12108.0

107.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

107.9999

108.0

Concentration vs. Time
DP-12

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108064



Fluoride
DP-131.4

1.3999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
1.3999

1.4
Manganese

DP-131.0801

1.08

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1.08

1.0801

Molybdenum
DP-130.1561

0.156

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.156

0.1561
Sulfate
DP-13152.0

151.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

151.9999

152.0

Concentration vs. Time
DP-13

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108065



Fluoride
DP-140.76

0.7599

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.7599

0.76
Manganese

DP-140.1341

0.134

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.134

0.1341

Molybdenum
DP-140.0202

0.0201

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0201

0.0202
Sulfate
DP-14121.0

120.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

120.9999

121.0

Concentration vs. Time
DP-14

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108066



Fluoride
DP-20.5601

0.56

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.56

0.5601
Manganese

DP-20.4831

0.483

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.483

0.4831

Molybdenum
DP-20.3261

0.326

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.326

0.3261
Sulfate
DP-2399.0

398.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

398.9999

399.0

Concentration vs. Time
DP-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108067



Fluoride
DP-30.7901

0.79

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.79

0.7901
Manganese

DP-32.79

2.7899

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

2.7899

2.79

Molybdenum
DP-30.627

0.6269

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.6269

0.627
Sulfate
DP-3608.0

607.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

607.9999

608.0

Concentration vs. Time
DP-3

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108068



Fluoride
DP-40.4901

0.49

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.49

0.4901
Manganese

DP-40.681

0.6809

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.6809

0.681

Molybdenum
DP-40.124

0.1239

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.1239

0.124
Sulfate
DP-4641.0

640.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

640.9999

641.0

Concentration vs. Time
DP-4

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108069



Fluoride
DP-50.82

0.8199

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.8199

0.82
Manganese

DP-50.0869

0.0868

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0868

0.0869

Molybdenum
DP-50.1281

0.128

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.128

0.1281
Sulfate
DP-5974.0

973.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

973.9999

974.0

Concentration vs. Time
DP-5

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108070



Fluoride
DP-60.38

0.3799

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.3799

0.38
Manganese

DP-60.1561

0.156

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.156

0.1561

Molybdenum
DP-60.0707

0.0706

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0706

0.0707
Sulfate
DP-6332.0

331.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

331.9999

332.0

Concentration vs. Time
DP-6

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108071



Fluoride
DP-71.0

0.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.9999

1.0
Manganese

DP-70.0764

0.0763

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0763

0.0764

Molybdenum
DP-70.7221

0.722

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.722

0.7221
Sulfate
DP-7655.0

654.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

654.9999

655.0

Concentration vs. Time
DP-7

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108072



Fluoride
DP-80.6201

0.62

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.62

0.6201
Manganese

DP-80.1801

0.18

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.18

0.1801

Molybdenum
DP-80.2001

0.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.2

0.2001
Sulfate
DP-8921.0

920.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

920.9999

921.0

Concentration vs. Time
DP-8

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108073



Fluoride
DP-90.53

0.5299

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
0.5299

0.53
Manganese

DP-90.131

0.1309

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.1309

0.131

Molybdenum
DP-90.234

0.2339

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.2339

0.234
Sulfate
DP-91,080.0

1,079.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

1,079.9999

1,080.0

Concentration vs. Time
DP-9

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108074



Fluoride
EAST SEEP0.41

0.4

0.39

0.38

0.37

0.36

0.35

0.34

0.33

0.32

0.31

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.31

0.32

0.33

0.34

0.35

0.36

0.37

0.38

0.39

0.4

0.41
Manganese
EAST SEEP0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

Molybdenum
EAST SEEP0.44

0.43

0.42

0.41

0.4

0.39

0.38

0.37

0.36

0.35

0.34

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.34

0.35

0.36

0.37

0.38

0.39

0.4

0.41

0.42

0.43

0.44
Sulfate

EAST SEEP1,500

1,400

1,300

1,200

1,100

1,000

900

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

900

1,000

1,100

1,200

1,300

1,400

1,500

Concentration vs. Time
EAST SEEP

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108075



Fluoride
Embargo Road Seep0.62

0.6

0.58

0.56

0.54

0.52

0.5

0.48

0.46

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.46

0.48

0.5

0.52

0.54

0.56

0.58

0.6

0.62
Manganese

Embargo Road Seep0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Molybdenum
Embargo Road Seep0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

0.005

0.006

0.007

0.008

0.009

0.01

0.011

0.012

0.013
Sulfate

Embargo Road Seep800

750

700

650

600

550

500

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

500

550

600

650

700

750

800

Concentration vs. Time
Embargo Road Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108076



Fluoride
EW-10.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75
Manganese

EW-10.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Molybdenum
EW-10.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
EW-1800

700

600

500

400

300

200

100

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

100

200

300

400

500

600

700

800

Concentration vs. Time
EW-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108077



Fluoride
EW-20.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85
Manganese

EW-20.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

Molybdenum
EW-20.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
EW-2500

450

400

350

300

250

200

150

100

50

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

50

100

150

200

250

300

350

400

450

500

Concentration vs. Time
EW-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108078



Fluoride
EW-30.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
Manganese

EW-30.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Molybdenum
EW-30.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18
Sulfate
EW-3850

800

750

700

650

600

550

500

450

400

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

400

450

500

550

600

650

700

750

800

850

Concentration vs. Time
EW-3

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108079



Fluoride
EW-40.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65
Manganese

EW-40.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Molybdenum
EW-41.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.2

0.4

0.6

0.8

1.0

1.2
Sulfate
EW-4700

600

500

400

300

200

100

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

100

200

300

400

500

600

700

Concentration vs. Time
EW-4

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108080



Fluoride
EW-5A1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1.0

0.9

0.8

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
Manganese

EW-5A2.2

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

Molybdenum
EW-5A3.3

3.2

3.1

3.0

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3
Sulfate
EW-5A1,200

1,100

1,000

900

800

700

600

500

400

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

400

500

600

700

800

900

1,000

1,100

1,200

Concentration vs. Time
EW-5A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108081



Fluoride
EW-5B2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0
Manganese

EW-5B2.8

2.6

2.4

2.2

2.0

1.8

1.6

1.4

1.2

1.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

Molybdenum
EW-5B2.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0
Sulfate
EW-5B1,300

1,200

1,100

1,000

900

800

700

600

500

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

500

600

700

800

900

1,000

1,100

1,200

1,300

Concentration vs. Time
EW-5B

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108082



Fluoride
EW-5C0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
Manganese

EW-5C0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Molybdenum
EW-5C0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4
Sulfate
EW-5C1,300

1,200

1,100

1,000

900

800

700

600

500

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

500

600

700

800

900

1,000

1,100

1,200

1,300

Concentration vs. Time
EW-5C

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108083



Fluoride
EW-5D0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55
Manganese

EW-5D0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

Molybdenum
EW-5D0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
EW-5D1,500

1,400

1,300

1,200

1,100

1,000

900

800

700

600

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

600

700

800

900

1,000

1,100

1,200

1,300

1,400

1,500

Concentration vs. Time
EW-5D

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108084



Fluoride
EW-6(MW-3)0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85
Manganese
EW-6(MW-3)0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Molybdenum
EW-6(MW-3)0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate

EW-6(MW-3)1,000

950

900

850

800

750

700

650

600

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

600

650

700

750

800

850

900

950

1,000

Concentration vs. Time
EW-6(MW-3)

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108085



Fluoride
Hunts Pond Well1.4

1.3999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04
1.3999

1.4
Manganese

Hunts Pond Well0.0141

0.014

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.014

0.0141

Molybdenum
Hunts Pond Well0.0363

0.0362

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

0.0362

0.0363
Sulfate

Hunts Pond Well217.0

216.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
04

216.9999

217.0

Concentration vs. Time
Hunts Pond Well

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108086



Fluoride
LS-12.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0
Manganese

LS-10.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02

Molybdenum
LS-10.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate

LS-1240

220

200

180

160

140

120

100

80

60

40

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

40

60

80

100

120

140

160

180

200

220

240

Concentration vs. Time
LS-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108087



Fluoride
LS-21.4

1.3

1.2

1.1

1.0

0.9

0.8

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.8

0.9

1.0

1.1

1.2

1.3

1.4
Manganese

LS-20.35

0.3

0.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Molybdenum
LS-20.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6
Sulfate

LS-2220

200

180

160

140

120

100

80

60

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

60

80

100

120

140

160

180

200

220

Concentration vs. Time
LS-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108088



Fluoride
LS-31.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2
Manganese

LS-30.03

0.025

0.02

0.015

0.01

0.005

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.005

0.01

0.015

0.02

0.025

0.03

Molybdenum
LS-30.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate

LS-3300

250

200

150

100

50

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

50

100

150

200

250

300

Concentration vs. Time
LS-3

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108089



Fluoride
MW-10.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9
Manganese

MW-10.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Molybdenum
MW-10.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
MW-11,100

1,000

900

800

700

600

500

400

300

200

100

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

100

200

300

400

500

600

700

800

900

1,000

1,100

Concentration vs. Time
MW-1

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108090



Fluoride
MW-101.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
Manganese

MW-100.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Molybdenum
MW-100.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
MW-1065

60

55

50

45

40

35

30

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

30

35

40

45

50

55

60

65

Concentration vs. Time
MW-10

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108091



Fluoride
MW-111.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3
Manganese

MW-110.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Molybdenum
MW-110.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Sulfate
MW-11240

220

200

180

160

140

120

100

80

60

40

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

40

60

80

100

120

140

160

180

200

220

240

Concentration vs. Time
MW-11

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108092



Fluoride
MW-120.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7
Manganese

MW-120.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

Molybdenum
MW-120.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate
MW-12160

140

120

100

80

60

40

20

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20

40

60

80

100

120

140

160

Concentration vs. Time
MW-12

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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MW-14

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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MW-15

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
MW-17

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-20

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-21

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-22

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-23

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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MW-24

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108103



Fluoride
MW-252.1

2.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1
Manganese

MW-250.03

0.025

0.02

0.015

0.01

0.005

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.005

0.01

0.015

0.02

0.025

0.03

Molybdenum
MW-250.02

0.018

0.016

0.014

0.012

0.01

0.008

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

0.008

0.01

0.012

0.014

0.016

0.018

0.02
Sulfate
MW-2570

65

60

55

50

45

40

35

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

35

40

45

50

55

60

65

70

Concentration vs. Time
MW-25

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-26

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-27

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108106



Fluoride
MW-280.5

0.45

0.4

0.35

0.3

0.25

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

0.25

0.3

0.35

0.4

0.45

0.5
Manganese

MW-282.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

Molybdenum
MW-280.05

0.045

0.04

0.035

0.03

0.025

0.02

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

0.02

0.025

0.03

0.035

0.04

0.045

0.05
Sulfate
MW-28800

750

700

650

600

550

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

20
08

550

600

650

700

750

800

Concentration vs. Time
MW-28

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-29

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
MW-30

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-31

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Fluoride
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Concentration vs. Time
MW-32

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-33

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-34

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-35

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-36

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-4

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-7A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION
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Concentration vs. Time
MW-7C

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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Job No: 22236246 Date: October 2008
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108128



Fluoride
Spring 121.3

1.2

1.1

1.0

0.9

0.8

0.7

0.6

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3
Manganese
Spring 120.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25

Molybdenum
Spring 120.25

0.2

0.15

0.1

0.05

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.05

0.1

0.15

0.2

0.25
Sulfate

Spring 12200

190

180

170

160

150

140

130

120

110

100

90

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

90

100

110

120

130

140

150

160

170

180

190

200

Concentration vs. Time
Spring 12

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008
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Spring 14-T

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108131



Fluoride
SPRING 15-T1.25

1.2

1.15

1.1

1.05

1.0

0.95

0.9

0.85

0.8

0.75

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.75

0.8

0.85

0.9

0.95

1.0

1.05

1.1

1.15

1.2

1.25
Manganese

SPRING 15-T0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

Molybdenum
SPRING 15-T0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0.0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11
Sulfate

SPRING 15-T160

140

120

100

80

60

40

20

0

m
ill

ig
ra

m
s 

pe
r l

ite
r

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

0

20

40

60

80

100

120

140

160

Concentration vs. Time
Spring 15-T

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
Spring 18

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Concentration vs. Time
Spring 7

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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SPRING 8

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Spring 9

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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Spring 9A

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)
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- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108139



Fluoride
TPZ-20.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75
Manganese

TPZ-20.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.08

0.09

0.1

0.11

0.12

0.13

0.14

0.15

Molybdenum
TPZ-20.06

0.059

0.058

0.057

0.056

0.055

0.054

0.053

0.052

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.052

0.053

0.054

0.055

0.056

0.057

0.058

0.059

0.06
Sulfate
TPZ-2203.5

203.0

202.5

202.0

201.5

201.0

200.5

200.0

199.5

199.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

199.0

199.5

200.0

200.5

201.0

201.5

202.0

202.5

203.0

203.5

Concentration vs. Time
TPZ-2

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108140



Fluoride
TPZ-5B0.58

0.56

0.54

0.52

0.5

0.48

0.46

0.44

0.42

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.42

0.44

0.46

0.48

0.5

0.52

0.54

0.56

0.58
Manganese

TPZ-5B2.7

2.65

2.6

2.55

2.5

2.45

2.4

2.35

2.3

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

2.3

2.35

2.4

2.45

2.5

2.55

2.6

2.65

2.7

Molybdenum
TPZ-5B0.28

0.27

0.26

0.25

0.24

0.23

0.22

0.21

0.2

0.19

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.19

0.2

0.21

0.22

0.23

0.24

0.25

0.26

0.27

0.28
Sulfate
TPZ-5B255

250

245

240

235

230

225

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

225

230

235

240

245

250

255

Concentration vs. Time
TPZ-5B

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108141



Fluoride
TPZ-5U0.71

0.7099

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.7099

0.71
Manganese

TPZ-5U0.051

0.0509

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0509

0.051

Molybdenum
TPZ-5U0.058

0.0579

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0579

0.058
Sulfate
TPZ-5U147.0

146.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

146.9999

147.0

Concentration vs. Time
TPZ-5U

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108142



Fluoride
TPZ-6U0.6001

0.6

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.6

0.6001
Manganese

TPZ-6U0.139

0.1389

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.1389

0.139

Molybdenum
TPZ-6U0.0074

0.0073

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0073

0.0074
Sulfate
TPZ-6U91.4001

91.4

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

91.4

91.4001

Concentration vs. Time
TPZ-6U

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108143



Fluoride
TPZ-7L0.76

0.7599

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.7599

0.76
Manganese

TPZ-7L0.514

0.5139

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.5139

0.514

Molybdenum
TPZ-7L0.0677

0.0676

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0676

0.0677
Sulfate
TPZ-7L82.0

81.9999

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

81.9999

82.0

Concentration vs. Time
TPZ-7L

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108144



Manganese
TPZ-7U0.0644

0.0643

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03
0.0643

0.0644
Molybdenum

TPZ-7U0.0183

0.0182

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

0.0182

0.0183

Concentration vs. Time
TPZ-7U

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108145



Fluoride
West Seep1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6
Manganese
West Seep1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

Molybdenum
West Seep0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0.0

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

0.0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

0.02
Sulfate

West Seep1,150

1,100

1,050

1,000

950

900

850

800

750

700

m
ill

ig
ra

m
s 

pe
r l

ite
r

20
03

20
04

20
05

20
06

20
07

700

750

800

850

900

950

1,000

1,050

1,100

1,150

Concentration vs. Time
West Seep

Project Name: Questa Mine Site
Job No: 22236246 Date: October 2008

- Total - Detected Concentration
- Total - Not Detected (Shown at RL)
- Dissolved - Detected Concentration
- Dissolved - Not Detected (Shown as RL)

EXPLANATION

108146



 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment H 
Trend Analysis of Key Constituent Concentrations for Tailing 

Facility Wells and Reference Wells 
 
 
 
 
 
 
 

108147



Table H-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS 
FOR TAILING FACILITY WELLS AND REFERENCE WELLS 

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 1\Appendices\Appendix 1.0-2\Attachment H\Appendix 1.0-2_Attach_H_Table H-1.doc Sheet 1 of 2 

Well ID Mo Mn SO4 
Tailing Facility 

Upper Alluvial Aquifer 
EW-3 ○  ▲ 

EW-4 ○  ▲ 

EW-5A ▼ ▲ ▼ 
EW-5B ▼ ▼ ▼ 

EW-5C ▼  ○ 

EW-5D   ○ 

EW-6   ▼ ○ 

LS-1 ○  ○ 

LS-2 ○  ○ 

LS-3 ▼  ▼ 

MW-14   ▲ 

MW-15    ○ 

MW-17 ○ ▼ ○ 
MW-2 ○ ○ ▼ 
MW-26 ▼ ○ ▲ 
MW-28  ▼ ▲ 

MW-29 ▼  ▲ 

MW-30  ○ ▲ 

MW-31  ▼ ▼ 

MW-32 ○ ○ ○ 
MW-33  ○ ▼ 

MW-34  ○ ▼ 

MW-4 ○ ▲ ▼ 

MW-7A ▼  ○ 

MW-9A ○  ▲ 

MW-A ▼ ▲ ○ 
MW-B ▼ ○ ○ 
Basal Alluvial Aquifer 
EW-2   ▲ 

MW-10   ○ 

MW-24 ○ ▼ ○ 
MW-7C3 ▼  ▲ 

MW-9B4 ○ ○ ○ 
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Table H-1 

TREND ANALYSIS1 OF KEY CONSTITUENT CONCENTRATIONS 
FOR TAILING FACILITY WELLS AND REFERENCE WELLS 

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 1\Appendices\Appendix 1.0-2\Attachment H\Appendix 1.0-2_Attach_H_Table H-1.doc Sheet 2 of 2 

Well ID Mo Mn SO4 
MW-CH   ▲ 

Basal Bedrock (volcanic) Aquifer 
EW-1 ▼  ○ 

MW-12 ▼ ▲ ○ 
MW-11 ▲  ▲ 

MW-12   ▼ 

MW-13 ▲  ▲ 

MW-23 ▲  ▲ 

MW-25 ▼  ○ 

MW-27 ○  ○ 

Tailing Facility Reference 
MW-21 (upper alluvium)  ▼ ○ 

MW-20 (basal alluvium) ▼ ▼ ○ 
MW-22 (basal bedrock) ○ ▼ ○ 

Notes: 
1 Trend analysis performed using a Mann Kendall test on key constituents for each well over its period of 

record from initial construction through 2nd quarter 2008 (time series plots of key constituents for tailing 
facility wells are contained in Appendix 1.0-2, Attachment G).  The statistical methodology is described in 
Appendix 1.0-1, Attachment D. 

2 The well is screened in the upper portion of the volcanics and hydraulically connected to the 
upper alluvial aquifer.  Although screened in the volcanics, water sampled from the well is 
not representative of the basal bedrock groundwater.   

3 Water sampled from the well is likely to be affected by upper alluvial groundwater through 
a collapsed well casing in the nested well borehole. 

4   Mann Kendall analysis was not performed because there are no data due to the well being 
dry. 

▲  =  Increasing trend 
▼ =  Decreasing trend 
○  =  No trend  
blank  =  Insufficient detections for Mann Kendall trend evaluation. 
Mn = manganese 
Mo = molybdenum  
SO4 = sulfate 
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Appendix 1.0-3 
 2006 Operational Water Balance for the Tailing Facility 

    1 

This document was prepared to provide updated information on the operational use and 
accounting of water at the Chevron Mining Inc. (CMI) tailing facility.  Information on the 
quantity of water delivered to the facility is provided based on water usage from calendar year 
2006.  An evaluation is made that estimates the seepage rates for the tailing impoundments and 
decant pond.  A similar water balance for calendar year 2003 is provided in Section 3.5.4.9 of the 
main text in the Remedial Investigation Report.  The updated operational water balance was 
requested by EPA and NMED to also be included in the Feasibility Study.  The water balance 
presented herein is also contained in the Feasibility Study as Appendix D.  

Data on CMI’s water usage is from the 2006 annual report submitted to the New Mexico State 
Engineers’ Office (Vail Engineering 2006).  The annual report summarizes the total water usage 
at the mine, including water delivered to the tailing facility.   

Water is used to transport tailing through a pipeline from the mill to the tailing facility located 
approximately 9 miles west of the mill in Questa (Figure 1).  Currently, tailing deposition occurs 
behind the Dam No. 4 impoundment (Section 35 impoundment or western impoundment).  
Process water is maintained in the Dam No. 1 impoundment (Section 36 impoundment or eastern 
impoundment) for use as dust suppression on roadways in the tailing facility.  The Dam No. 1 
impoundment has not received tailing since 1986 and an interim cover was placed on the tailing 
from 1992 to 1996 (RGC 1998).  The smaller Dam No. 5A impoundment was formerly used for 
tailing deposition.  Currently process water (with no tailing) is diverted to the Dam No. 5A 
impoundment and the decant pond.  The decant pond directly overlies native ground.  The water 
balance includes measurements or estimates of the following components: 

• Total water delivered to the tailing facility 

• Consumptive uses (or losses) that include tailing pond net evaporation and moisture retained 
in the deposited tailing 

• Total seepage for the tailing facility 

• Water collected by the seepage interception system 

• Total uncollected seepage from the tailing facility 

The following presents information for each of the water balance components.  A summary of 
the water balance is contained in Table 1.  Locations of features at the tailing facility are shown 
on Figure 1. 

TOTAL WATER DELIVERED 
CMI uses several sources of water at the mine site for milling and transport of tailing, and to 
maintain a continuous flow of water to maintain the integrity of the pipeline.  Sources of water 
and their 2006 percentage of the total water usage are (Vail Engineering 2006): diversions from 
Red River at the mill (31 percent), mill wells (25 percent), Columbine wells (20 percent), 
groundwater withdrawal well system (12 percent), Spring 13 and 39 collection systems (4 
percent), and water from the underground mine (6 percent).  The remaining 2 percent of the total 
water used is from wells at the mill and near the confluence of Red River and Columbine Creek 
that are used for domestic water supply.     
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As shown in Table 1, the annual average water delivered to the tailing facility in 2006 is 
estimated to be 3,290 gallons per minute (gpm) or 7.3 cubic feet per second (cfs).  The monthly 
total water delivered ranged from a low of 1,850 gpm (4.1 cfs) to a high of 4,770 gpm (10.6 cfs). 

CONSUMPTIVE USES (LOSSES) 
One of the consumptive loss components at the tailing facility is evaporation of water in the 
impoundments (Table 1).  Monthly net evaporation (i.e., evaporation less precipitation) is 
calculated using the area of water and wetted sands for Dam Nos. 1 and 4 impoundments, Dam 
No. 5A pond, and the decant pond.  The surface area of ponded water and wet sands in 2006 
averaged 148 acres for the Dam No. 4 impoundment, 40 acres for the Dam No. 1 impoundment, 
25 acres for the Dam No. 5A impoundment, and 20 acres for the decant pond, totaling 233 acres 
(Vail Engineering 2006).  Monthly net evaporation factors are used with the wet surface area to 
calculate the volume of evaporation.  Monthly net evaporation factors range from 0.04 feet in 
January to 0.47 feet in June, and are prescribed values agreed upon with the New Mexico Office 
of the State Engineer for water rights accounting.  The total annual net evaporation rate is 2.5 
feet, or 30 inches. The monthly net evaporation values and the annual 30 inches are net loss 
values based on derived monthly average values totaling 42 inches for annual lake evaporation, 
less 12 inches approximate annual precipitation.  The lake evaporation was derived using 
measured values at El Vado and other regional lakes.  Precipitation data from the Cerro weather 
station was used.  The average annual net evaporation from the tailing facility is estimated to be 
350 gpm (0.8 cfs).  Monthly averages range from a low of 60 gpm (0.1 cfs) to a high of 740 gpm 
(1.6 cfs).   

Another loss of water at the tailing facility is moisture that is retained, or stored, in the active 
tailing depositional area that is not available to evaporate or infiltrate (Table 1). This is also 
referred to as “mud loss”.   The retained moisture is calculated using a prescribed rate based on 
the amount (tons) of tailing delivered to the tailing facility.  The retained water rate prescribed by 
the New Mexico Office of the State Engineer is 0.00011 acre-feet per ton of tailing.  The average 
annual moisture retained in tailing is 150 gpm (0.3 cfs), ranging from zero during months when 
no tailing are delivered to a monthly high of 240 gpm (0.5 cfs), which is based on a monthly 
maximum ore production of 285,900 tons in October (Vail Engineering 2006).   

Adding the net evaporation and the retained moisture results in the total consumptive use.  The 
annual average total consumptive use is 500 gpm (1.1 cfs), ranging from a monthly low of 60 
gpm (0.1 cfs) to a high of 860 gpm (1.9 cfs). 

TOTAL SEEPAGE 
The total seepage from the tailing facility represents the amount of water that is available to 
infiltrate through the impoundments to the subsurface.  It is estimated by subtracting the 
consumptive loses from the total water delivered.  The average annual seepage is contained in 
Table 1 and is estimated to be 2,790 gpm (6.2 cfs).  Monthly values range from a low of 1,260 
gpm (2.8 cfs) to a high of 4,400 gpm (9.8 cfs).  The water balance estimates assume that the 
seepage is instantaneously lost from the tailing facility; however, it takes a period of time for the 
seepage to migrate vertically and then horizontally in the groundwater system before leaving the 
tailing facility.  
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COLLECTED SEEPAGE 
CMI operates a seepage interception system south of the Dam No. 1 impoundment.  The system 
began operation in 1975 and is designed to intercept tailing seepage originating from the tailing 
impoundment.  The collected water is piped approximately 1,500 feet to where the pipeline 
discharges at the bank of the Red River via Outfall 002.  A plan view of the system is shown on 
Figure 2. Discharge of the collected water is governed by a NPDES permit.  The components of 
the system are identified below.  A detailed description of the system is in the main text of the 
Remedial Investigation Report (Section 3.5.4.8).   

• Shallow rock-filled trenches on the western side slope of the Dam No. 1 arroyo 

• Upper and lower 002 seepage barriers  

• Seepage barriers across the 003 drainage (collects seepage from the southeast side of Dam 
No. 4) 

• Extraction wells  

• Discharge pipeline leading to the Red River and Outfall 002 

• Pumpback system with discharge at the Dam No. 5A impoundment 

The average annual water collected by the seepage interception and pumpback systems is 550 
gpm (1.2 cfs), including both tailing seepage and natural groundwater.  Approximately half of 
the water collected is estimated to be seepage (280 gpm) and the other half native groundwater 
(270 gpm) (see Estimated Seepage Rates for Impoundments).  The collection rate is relatively 
constant ranging from a monthly low of 510 gpm (1.1 cfs) to a monthly high of 660 gpm (1.5 
cfs).  The flow from the gravity-fed seepage barriers and rock drains accounts for about 80 
percent of the total flow from the system, and about half of this amount is collected from the 
upper 002 seepage.  The remainder (20 percent) of the total flow originates from the extraction 
wells.  Of the 550 gpm of water collected, 150 gpm are pumped back to the Dam No. 5A 
impoundment. 

TOTAL UNCOLLECTED SEEPAGE 
The amount of seepage that is not collected is approximated by subtracting the amount collected 
from the total seepage (Table 1).  The 2006 average uncollected seepage is 2,740 gpm (6.1 cfs).   

The uncollected seepage is available to migrate from the impoundments in the upper alluvial 
aquifer south of Dam No. 1 or in the basal bedrock (volcanic) aquifer south of Dam No. 4.  A 
sulfate loading analysis performed by Vail Engineering (1993) used representative 
concentrations of unimpacted and tailing impacted groundwater, with measured accretion of 
sulfate load in Red River south of the tailing facility and found that a significant portion of the 
total tailing seepage originates from the Dam No. 5A impoundment where tailing process water 
seeps into the underlying, permeable volcanics on the western side of the pond.  Seepage rates 
for the impoundments are evaluated in the following section. 
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ESTIMATED SEEPAGE RATES FOR IMPOUNDMENTS 
Areas of the tailing facility where seepage may occur are assessed based on conditions in 2006.  
The two primary areas include the Dam No. 1 impoundment and the Dam No. 4 impoundment, 
which also includes the smaller Dam No. 5A impoundment and the decant pond (Figure 1).  The 
seepage rates for each of these areas are assessed using the total estimated seepage from the 
tailing facility presented earlier.   As will be shown, the primary factors controlling seepage loss 
is the location of water/tailing deposition and the hydraulic properties of the subsurface 
materials.  Hydrogeologic conditions specific to each impoundment that affect seepage rates are 
also discussed.   

Dam No. 1 Impoundment 
The Dam No. 1 impoundment lies within a pre-existing arroyo and the impoundment currently 
receives a limited amount of process water to maintain an approximate 40-acre pond in the 
middle of the impoundment for dust control.  The impoundment has an interim cover.  Active 
tailing deposition ceased in the mid 1980’s.  

Seepage is controlled by the vertical hydraulic conductivity of the tailing.  The tailing is 
underlain by alluvium that has a higher hydraulic conductivity than the tailing and consists of 
varying amounts of gravel, sand, silt, and minor clay.  The geometric mean of hydraulic 
conductivity values for the shallow alluvial aquifer is 16 feet/day and the groundwater gradient is 
0.02.   

Sulfate was used in this evaluation to estimate the rate of seepage derived from the Dam No. 1 
impoundment and natural alluvial flow rate within the pre-existing arroyo.  The rates were 
calculated using concentrations in: tailing seepage water, in water collected by the seepage 
interception system, and in native groundwater flowing beneath the impoundment in the former 
arroyo.  This is a slightly different approach than what was used in the Remedial Investigation 
Report (Section 3.5.4.10) in that it accounts for native groundwater concentrations.  A similar 
approach was used by RGC (1998) and RGC’s estimations were updated in this analysis with 
current sulfate concentrations.  The following mixing equation is used to describe the conditions: 

Q1C1 + Q2C2 = Q3C3 

where: 

Q1 = total rate of tailing seepage water collected by interception systems; includes seepage 
from the Dam No. 1 tailing impoundment plus the seepage collected to the southeast of 
Dam 4 at the 003 seepage barrier 

Q2 = groundwater flow rate in alluvium beneath and downgradient of the Dam No. 1 
impoundment 

Q3 = total rate of groundwater and tailing seepage water collected by the interception 
system 

C1 = concentration in the tailing seepage; assumes that Dam No. 1 impoundment seepage 
and Dam No. 4 impoundment seepage collected at the 003 barriers are the same 
concentration 
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C2 = concentration in the native groundwater in the pre-existing arroyo beneath the 
impoundment; and 

C3 = concentration in the water collected by the seepage interception system; 

Assuming that the interception system collects all the tailing seepage water from the Dam No. 1 
impoundment, the following equation can be applied: 

Q1 + Q2 = Q3 

Using the two equations above, the percentage of tailing seepage in the total amount of water 
collected by the interception systems can be estimated using the following equation:  

Q1/Q3 = (C3 - C2)/(C1 - C2) 

Sulfate concentrations in the water collected by the seepage interception system at Outfall 002 
were obtained from samples collected during the Remedial Investigation (2003 to 2004).  Outfall 
002 is sampled monthly under the NPDES permit; however, sulfate is not a constituent required 
to be tested.  Consequently, the sulfate values from the 2003 to 2004 timeframe represent the 
most recent available data.  The sulfate concentration in water discharged at Outfall 002 ranged 
from 763 to 919 milligrams per liter (mg/L) over this period, with an average of 830 mg/L (C3).  
Current sulfate concentrations are expected to be similar to this average value.  The total rate of 
groundwater and tailing seepage collected by the seepage interception system at Outfall 002 is 
estimated to be 550 gpm (Q3) (Table 1). 

The sulfate concentration in native groundwater beneath the Dam No. 1 impoundment was 
approximated by the sulfate concentration in reference well MW-21.  MW-21 is upgradient of 
the impoundment in the former arroyo and monitors groundwater in the upper alluvial aquifer.  
This groundwater is expected to be representative of the native groundwater flowing beneath the 
impoundment.  Sulfate concentrations in 2006 range from 290 to 310 mg/L, with an average of 
305 mg/L (C2).  The groundwater flow rate in alluvium beneath and downgradient of the Dam 
No. 1 impoundment (Q2) is solved for in this section using the equations above. 

Sulfate concentrations in the tailing seepage were approximated using sample results from tailing 
water in boreholes at the impoundment and sample results from ponded water.  Three boreholes 
were advance into tailing (BH-1, -3, and -4) at the Dam No. 1 impoundment and tailing water 
samples were collected near the bottom of the tailing (SRK 1997).  The tailing water samples are 
considered to be characteristic of seepage from the impounded tailing.  The average sulfate 
concentration from the samples is 1,130 mg/L (SRK 1997 and RGC 1998).  Ponded water in the 
Dam No. 1 impoundment is another approximation of the chemical composition of tailing 
seepage.   Five samples of ponded water (SW12-3, -6, -7, -9, and –10) from the Dam No. 1 
impoundment were collected in fall 2002 as part of the Remedial Investigation.  The average 
sulfate concentration from the samples is 1,638 mg/L.  Current sulfate concentrations in the 
ponded water are expected to be similar to those in 2002.  The sulfate concentration from the 
tailing borehole samples and ponded water samples were averaged to approximate the 
concentration in seepage and the resulting value is 1,384 mg/L (C1).  The total rate of tailing 
seepage collected by the interception system (Q1) is solved for in this section using the equations 
above. 

Using the estimated sulfate concentrations and the equations above, approximately 50 percent of 
the water collected by the seepage interception system is comprised of seepage.  The seepage 
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rate (Q1) is therefore estimated to be 50 percent of the average flow of 550 gpm collected by the 
seepage interception and pumpback systems in 2006, or 280 gpm (0.62 cfs).  A portion of the 
seepage water collected by the seepage interception system is seepage from the Outfall 003 
seepage barriers.  Vail Engineering (2003) estimated that the flow from the Outfall 003 seepage 
barriers to be 60 gpm (0.13 cfs).  This flow is essentially all seepage that issues from the side of 
Dam No. 4 within the Outfall 003 drainage.  Therefore, of the 280 gpm of total seepage 
collected, approximately 220 gpm (0.5 cfs) are seepage from the Dam No. 1 impoundment and 
60 gpm is from the Dam No. 4 impoundment.  The balance of water collected by the interception 
system represents native groundwater (Q2), which is approximated by the total flow (550 gpm) 
minus the Dam No. 1 seepage (220 gpm), minus the Dam No. 4 flow in the Outfall 003 drainage 
(60 gpm), which equals 270 gpm or 0.6 cfs. 

The 220 gpm seepage rate through the Dam No. 1 impoundment is in agreement with the 
measured infiltration rates through the tailing material that are between 0.5 and 1 foot/month 
(Vail 2006).  Considering that the ponded water behind Dam No. 1 typically covers 
approximately 40 acres, the estimated seepage rate of 220 gpm is equivalent to an infiltration rate 
of 0.74 feet/month, which is within reported values by Vail (2006).   

Dam No. 4 Impoundments 
The Dam No. 4 impoundments (including Dam No. 5A and the decant pond) currently receive 
all of the tailing and most of the process water.  Tailing deposition occurs behind the large Dam 
No. 4, and process water only is diverted to the smaller Dam No. 5A impoundment the decant 
pond located along the base of the Guadalupe Mountains (Figure 1).  The impoundments are 
within a pre-existing arroyo that parallels the Dam No. 1 arroyo.  The following evaluation 
provides separate seepage rates for the active tailing depositional area behind Dam No. 4 and 
seepage at the Dam 5A impoundment and decant pond.  

The hydrogeologic setting of the Dam No. 4 impoundments is different than the Dam No. 1 
impoundment.  A portion of the Dam No. 4 impoundment is underlain by alluvium and a thick 
clay unit.  At well MW-23, located on a berm east of the decant pond (Figure 1), there is 83 feet 
of sandy gravel or gravelly sand underlain by 172 feet of clay and silt.  Basalt underlies the 
clay/silt unit.  A clay unit was also encountered at a thickness of 74 feet in a borehole at the 
northern end of the tailing facility near the base of the Guadalupe Mountains, suggesting there 
may be some continuity in the clay unit beneath the impoundment.  The first occurrence of 
groundwater was observed at a depth of 370 feet within the basal volcanic aquifer while drilling 
well MW-23, and the overlying clay and alluvial sediments were dry.  Groundwater samples 
from the well have low concentrations of indicator constituents in tailing seepage.  Sulfate 
concentrations average about 140 mg/L and molybdenum is not detected (<0.02 mg/L).  The 
subsurface conditions and chemical data suggest that vertical seepage through alluvial sediments 
and clay beneath the Dam No. 4 impoundment is minimal, if at all.  The clay most likely 
functions as an aquitard and perches water in the tailing above the deeper volcanic aquifer.  
Seepage may be migrating laterally through the alluvium above the clay until it reaches an area 
where the clay is absent and vertical seepage can occur.  Also water likely infiltrates where the 
Dam No. 4 impoundments are in contact with the highly permeable volcanics, along the western 
side of the area. 
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The seepage rate through the active tailing depositional area of the Dam No. 4 impoundment was 
estimated using the infiltration rate previously derived for the Dam No. 1 impoundment.  The 
infiltration rate of 0.74 feet/month was used with the ponded and wetted areas within the active 
tailing deposition area of the Dam No. 4 impoundment to estimate the seepage rate.  In 2006, the 
ponded area of active tailing deposition ranged from 114 to 175 acres with an average of 148 
acres.  The resulting seepage rate through the tailing based on the average ponded area is 
estimated to be approximately 830 gpm (1.8 cfs).  This total seepage rate can be broken down 
further into seepage that may migrate within the former Dam No. 4 arroyo (770 gpm) and the 
measured seepage that flows eastward and is collected by the 003 seepage barriers (60 gpm).   

The remaining area where seepage may occur is through the smaller Dam No. 5A impoundment 
and decant pond that overlie the volcanics at the base of the Guadalupe Mountains.  The 
volcanics are highly permeable.  The basal volcanic aquifer is extensive and underlies the 
Guadalupe Mountains, tailing facility, and the Sunshine Valley to the north (Winograd 1959).  
Pumping tests have been performed in the volcanics using monitoring well MW-11 at the base of 
Dam No. 4.  The geometric mean hydraulic conductivity from the tests is high at 2,000 feet/day.  
Process water and seepage that comes in contact with the volcanics is likely to migrate 
downward rapidly into the basal volcanic aquifer.   

The seepage rate through the Dam No. 5A impoundment and decant pond was estimated by 
subtracting the estimated seepage rates for the Dam No. 1 impoundment and active tailing 
depositional area of the Dam No. 4 impoundment from the total seepage rate for the tailing 
facility.  The total seepage loss at the tailing facility averaged 2,790 gpm in 2006 and of this 220 
gpm are estimated to occur at the Dam No. 1 impoundment and 830 gpm for the active 
depositional area of the Dam No. 4 impoundment, which includes 60 gpm from the 003 drainage 
on the eastern flank of Dam No. 4.  The resulting balance is 1,740 gpm (3.9 cfs) and represents 
the seepage loss from the Dam No. 5A impoundment and decant pond.   

The seepage rates for the tailing facility in 2006 are summarized in Table 2.  Approximately 8 
percent of the total seepage loss is estimated to occur at the Dam No. 1 impoundment.  The 
majority of seepage loss occurs at the Dam No. 5A impoundment and decant pond and is 
estimated to be 62 percent of the total seepage.  Approximately 30 percent of the seepage loss is 
estimated to occur through the active tailing disposal area of the Dam No. 4 impoundment that 
also includes seepage from the 003 drainage on the eastern flank of Dam No. 4. 

SUMMARY 
The operational water balance shows that on average approximately 3,290 gpm (7.3 cfs) of water 
was delivered to the tailing facility in 2006.  Of this amount approximately 500 gpm (1.1 cfs) 
either evaporated or were retained as moisture in the tailing leaving approximately 2,790 gpm 
(6.2 cfs) available as total seepage.  The seepage interception and pumpback systems collected 
approximately 550 gpm (1.2 cfs) of seepage and native groundwater; 280 gpm of the water 
collected are estimated to be captured tailing seepage and 270 gpm are estimated to be native 
groundwater.  Of the 550 gpm of water collected, 150 gpm are pumped back to the Dam No. 5A 
impoundment.  Approximately 2,740 gpm (5.5 cfs) of the total seepage are uncollected and able 
to migrate from the impoundments to the upper alluvial aquifer or basal bedrock (volcanics) 
aquifer.  The water balance is illustrated on Figure 3. 
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Information from the water balance was used to estimate seepage rates for each impoundment 
area at the tailing facility.  The seepage rate from the Dam No. 1 impoundment is estimated to be 
220 gpm (0.5 cfs), which is about 8 percent of the total seepage at the tailing facility.  The 
seepage rate from the active depositional area behind Dam No. 4 is estimated to be 830 gpm (1.8 
cfs) and represents approximately 30 percent of the total seepage.  The majority of seepage (62 
percent) is estimated to occur at the Dam No. 5A impoundment and the decant pond at an 
average rate of 1,740 gpm (3.9 cfs).  Seepage rates for each impoundment area are also 
illustrated on Figure 3.  
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Table 1 
 OPERATIONAL WATER BALANCE FOR TAILING FACILITY  

FOR CALENDAR YEAR 2006 

Annual Monthly Minimum  Monthly Maximum 
Year 2006 gpm cfs gpm cfs gpm cfs 

Total Water From Mine to Tailing 
Facility 3,290 7.3 1,850 4.1 4,770 10.6 

 Tailing Pond Net Evaporation 350 0.8 60 0.1 740 1.6 

 Moisture Retained in Tailing 150 0.3 0 0 240 0.5 

Total Consumptive Use 500 1.1 60 0.1 860 1.9 

Total Water Available for Seepage at 
the Tailing Facility 2,790 6.2 1,260 2.8 4,400 9.8 

 Groundwater/Seepage Collected by 
Seepage Interception System and 
Discharged to Outfall 002 

400 0.9 360 0.8 440 1.0 

 Groundwater/Seepage Collected by 
Pumpback System and Discharged to 
Tailing Impoundment 

150 0.3 100 0.2 300 0.7 

Total Groundwater/Seepage Collected 
by the Interception System1 550 1.2 510 1.1 660 1.5 

Total Seepage Collected by 
Interception System1 280 0.6 -- -- -- -- 

Total Uncollected Seepage from the 
Tailing Facility2 2,740 6.1 -- -- -- -- 

Notes: 
Values are rounded 
Source: Vail Engineering (2006). 
1 Both native groundwater and tailing seepage are collected in the interception systems.  About one-half the water 

collected by the seepage interception and pumpback systems is estimated to be native groundwater (270 gpm) and 
half is estimated to be tailing seepage water (280 gpm) (see Section 1.6.1). 

2 The total uncollected seepage is the total water available for seepage (2,790 gpm), plus pumpback water added to 
the impoundment (150 gpm), minus the total seepage collected and discharged at Outfall 002 (200 gpm). 

-- Not calculated because the minimum and maximum values for the two systems may not have occurred in the same 
month. 
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Table 2 
SEEPAGE RATES AT THE TAILING FACILITY FOR 2006 

Estimated Seepage Rate 
Area of Seepage gpm cfs 

Percentage of 
Total Seepage 

Total Seepage at Tailing Facility 2,790 6.2 -- 

 
Dam No. 1 Impoundment 220 0.5 8 

 Dam No. 4 Impoundment at Active 
Depositional Area (includes 60 gpm of seepage 
from the 003 seepage barriers) 

830 1.8 30 

 
Dam No. 5A Impoundment and Decant Pond 1,740 3.9 62 
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2. Section 2 TWO Site Investigation 

2.1 SURFACE SOIL SAMPLING 
Surface soil sampling and analysis were conducted during the RI to evaluate the presence or 
absence of chemicals of potential concern (COPCs) in soils collected from the mine site, tailing 
facility, and riparian areas along the Red River.  For comparison purposes, the sampling included 
reference areas that have not been affected by mine operations at Molycorp.  At most of the 
sample sites, two separate soil samples were collected at depths of 0 to 6 inches and 0 to 
24 inches.  The 0 to 6 inch samples were collected to evaluate risk to humans via incidental 
ingestion, dermal contact, or inhalation.  The 0 to 24 inch samples were collected to evaluate risk 
to ecological receptors. 

Soil sampling was performed in accordance with the FSP (URS 2007c), with approved 
modifications, EPA’s proposed additional sampling program (CDM 2003), and the following 
SOPs developed for the RI (URS 2007d). 

• SOP 4.0 – Near Surface Soil Sampling 

• SOP 6.0 – Decontamination of Sampling Equipment 

• SOP 9.0 – Sample Management 

• SOP 18.0 – Subsurface Soil Sampling with a Hand Auger 

• SOP 19.0 – Test Pit Excavation and Sampling 

• SOP 20.0 – Surveying (Land and Global Positioning System [GPS]) 

• SOP 22.0 – Utility Clearance 

• SOP 23.0 – Investigative Derived Waste Management 

• SOP 32.0 – Soil Sampling for Toxicity Testing 

The following subsections provide the locations of the soil sampling sites and the sampling dates 
(Section 2.1.1), a summary of the soil sample collection procedures (Section 2.1.2), and the 
analyses performed (Section 2.1.3). 

2.1.1 Soil Sampling Sites and Sampling Dates 
Soil exposure areas in the FSP (URS 2007c) were identified considering the location of potential 
sources, similarities/differences in soil types, and potential human health and ecological 
exposure scenarios.  Sample locations were then selected to characterize each exposure area.  
EPA subsequently modified the soil exposure areas during the development of the human health 
and ecological risk assessment (CDM 2007a).  In this RI document, the FSP soil exposure areas 
are referred to as “soil investigation areas” or “soil areas” to avoid confusion with EPA’s final 
nomenclature. 
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Soil sampling was conducted in the following soil investigation areas (Figure 2.1-1): 

Mine Site (Section 2.1.1.1) 

• Soil Area 1 – Mill area 

• Soil Area 2 – Administration area 

• Soil Area 3 – Mine site area (excluding areas 1, 2, 4, 5, 6, 7, and 9) 

• Soil Area 4 – Rock Piles 

- 4A1 – Capulin, Goathill North, and Goathill South rock piles 
- 4A2 – Sulphur Gulch (also referred to as Sulphur Gulch South), Middle, Sugar Shack 

South, Sugar Shack West rock piles 
- 4A3 – Blind Gulch and Sulphur Gulch North rock piles 

• Soil Area 5 – Spring Gulch Rock Pile and truck shop slice area 

• Soil Area 6 – Open Pit 

• Soil Area 7 – Mine site scars 

• Soil Area 8 – Other mine site independent sources 

- 8A – Explosives storage areas 
- 8B – Historic Fueling Area 
- 8C – Landfills 
- 8D – Former truck shop area 
- 8E – Transformers 
- 8F – Core shack and former carpenter shop 

• Reference for mine site area 

• Reference for mine site scars 

Tailing Facility (Section 2.1.1.2) 

• Soil Area 11 – Dry/Maintenance Area 

• Soil Area 12 – IX Plant 

• Soil Area 13 – Pope Lake 

• Soil Area 14 – Tailing impoundments 

• Soil Area 15 – Area potentially affected by windblown particulate deposition 

• Soil Area 17 – South of tailing facility 

• Reference for tailing facility (Cater Ranch) 
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Red River and Riparian Areas (Section 2.1.1.3) 

• Soil Area 9 – Riparian area in mine site vicinity 

• Reference for riparian area in mine site vicinity 

• Soil Area 16 – Riparian area along tailing facility  

• Reference for riparian area along tailing facility 

• Riparian area at campgrounds/recreation areas and associated reference areas 

Soil area numbers 1 through 10 were reserved for the mine site; however, only soil areas 1 
through 9 were required during the RI.  Soil area numbers 11 and above were reserved for the 
tailing facility. 

Vegetation samples (Section 2.5) and animal samples (Section 2.6) were co-located with subsets 
of the soil samples in soil areas 3 (mine site), 7 (mine site scars), 9 (riparian in mine site 
vicinity), 14 (tailing impoundments), 16 (riparian along tailing facility), 17 (south of tailing 
facility), and the associated reference areas.  The soil data co-located with the vegetation and 
animal data were to be used to evaluate uptake and bioaccumulation in plants and animals.  It is 
noted that vegetation and animal samples were not collected from the waste rock piles (Soil Area 
4) due to a lack of vegetation and habitat for wildlife. 

Soil samples were collected during multiple field efforts including September 25 to October 31, 
2002; January 7 to 19, 2003; February 9, 2003; April 8, 2003; June 9 to June 11, 2003; August 7 
to August 13, 2003; August 26, 2003; September 9, 2003; November 2 to 5, 2003; December 10, 
2003; and May 4, 2004.   

Sample locations were designated as random, biased, or non-random.  These three sample 
location types are described below. 

Systematic random sampling was used in areas with non-point sources to obtain the required 
sample population from each soil investigation area.  The required number of random samples 
was determined statistically as the number necessary for the evaluation of risk from a long-term 
averaging process, as in the case of chronic exposure and also as the number necessary to 
perform a comparison to reference concentrations.  The statistical basis for the sample 
populations is outlined in the Work Plan (Sections 4.6 and 4.8, URS 2007a).  For each soil area, 
the required sample population was 10 samples.  For the riparian soil exposure areas, the 
required sample population was 16 samples.  Random sample locations were then identified by 
dividing each exposure into 10 equally sized areas and randomly selecting a sample location 
within each area. 

Soil samples also were collected in biased locations in order to characterize a specific potential 
release of a constituent or to address the site-specific exposure where concentrated spills may 
have occurred.  Biased sample locations were based on visual evidence of staining in the areas, 
the most likely routes of migration, directions of surface water runoff, and past uses of each 
source.  The specific locations were generally selected in the field. 
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A few sample locations are defined in the database as non-random locations.  These sites were 
not selected to obtain systematic random data, nor were they located at a site of a potential 
constituent source.  These are sites where EPA or Molycorp determined that additional data 
would be useful to characterize an investigation area. 

The soil sampling sites, sampling dates, depths, and analyses are summarized in Tables 2.1-1, 
2.1-2, and 2.1-3 for samples collected at the mine site, tailing facility, and riparian areas, 
respectively.  Appendix 2.1-1 contains the Change of Procedure/Location forms and Appendix 
2.1-2 summarizes the changes in procedures and/or locations for soil areas from what was 
specified in the FSP (URS 2007c) or EPA’s additional sampling program (CDM 2003).  A 
discussion of the soil sampling sites and dates is provided in the following subsections for the 
mine site (Section 2.1.1.1), the tailing facility (Section 2.1.1.2), and the riparian areas 
(Section 2.1.1.3). 

2.1.1.1 Mine Site 

Soil samples were collected in eight soil investigation areas at the mine site and in associated 
reference areas outside of the mine site boundary.  A summary of sampling in these soil areas is 
provided below.  Table 2.1-1 lists each soil sample collected at the mine site and mine site 
reference areas, along with the sampling dates, depths, and analyses performed. 

Soil Area 1 – Mill Area 
Soil area 1 (Figure 2.1-2) covers the mill area.  The mill area includes the crushers, mill and 
concentrator building, grinding, drying, packaging, chemical storage, assay lab, fuel storage, 
former drum storage, thickeners, warehouse, decline shop, power plant, vehicle maintenance, 
boneyard, portal, and historic mine site tailing area. 

A total of 113 samples were collected in the mill area from September 2002 through November 
2003 (Table 2.1-1).  Ten of these samples were random samples (MSS1-1 through MSS1-10) 
and the remainder of the samples were biased samples.  The majority of the biased samples were 
collected at potential release areas around buildings at the entrances, exits, and windows as 
shown on Figure 2.1-2.  The biased samples collected northwest of the mill are as follows: 
MSS1-96 through MSS1-101 were collected around the primary crusher to the northwest of the 
mill area, MSS1-102 was collected next to an oil tank, MSS1-103 was collected next to a diesel 
tank, and MSS1-105 through MSS1-109 were collected near water tanks northwest of the 
primary crusher.  Three samples of mill tailing were collected to characterize this material 
(MSS1-114, MSS1-115, and MSS1-116).  Samples were collected from a road cut that crossed 
the tailing material on the north. 

Appendix 2.1-2 lists the changes to procedures and/or locations.  This table also lists the samples 
that were augered in areas where soil depth was limited by buried asphalt surfaces during the fall 
2002 sampling round, and a list of samples that were replacements for those collected above 
asphalt. 
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Soil Area 2 – Administration Area 
Soil area 2 (Figure 2.1-3) covers the mine administration area and the maintenance and electrical 
(M&E) area.  The M&E area is located on the east side of soil area 1 and includes the dry shop, 
machine shops, warehouse, maintenance and electric shop, engineering, and storage yard.  The 
administration area is located nearby to the west and includes the administration building and 
carpenter shop. 

A total of 75 samples were collected in the administration area from October 2002 through 
January 2003 (Table 2.1-1).  There were 10 random samples (MSS2-1 through MSS2-10) 
collected and the remainder of the samples were biased samples.  Biased sampling locations 
were located around potential release areas around buildings and are shown on Figure 2.1-3.  
Appendix 2.1-2 lists replacement soil samples, the reason for replacing the original sample, and 
lists samples in soil area 2 where changes were made to the sampling procedures and/or 
locations/depths.  

Soil Area 3 – Mine Site Area 
Soil area 3 (Figure 2.1-4) is the mine site area not covered by any other soil area. 

Soil samples were collected from 10 random and two biased locations in soil area 3 in fall 2002 
(Figure 2.1-4).  The random samples were collected at locations MSS3-1 through MSS3-10.  The 
biased soil samples were collected at the bottom of the Capulin and Goathill drainages (MSS3-11 
and MSS3-12, respectively) and were designed to evaluate the soils at the location where storm 
water sample collection was planned.  Several samples encountered refusal shallower than 24 
inches as described in Appendix 2.1-2. 

Soil Area 4 – Rock Piles 
Soil area 4 (Figure 2.1-5) was subdivided into three sub-areas:  4A1 Capulin and Goathill rock 
piles; 4A2 Sugar Shack West, Sugar Shack South, Middle, and Sulphur Gulch rock piles; and 
4A3 Blind Gulch and Sulphur Gulch North rock piles.  For a detailed description of the rock 
piles, see Section 4.1.1. 

The FSP (URS 2007c) specified that biased soil samples would be collected every 100 feet in 
native soil along the toes of the rock pile areas to evaluate extent of contaminant migration away 
from the piles.  However, visual observations in the field concluded that material at the toes of 
the rock piles was composed of rock from the pile or material from road building.  It was 
generally homogenous with little staining.  EPA and Molycorp agreed to 400-foot spacing to 
characterize this material (Appendix 2.1-1 – Change of Procedure/Location form dated 
10/16/2002).  In some cases (e.g., at the toe of Sulphur Gulch, Sulphur Gulch North, Middle, 
Sugar Shack South rock piles), samples were collected at 200-foot spacing because the 400-foot 
spacing would have resulted in a very small number of samples.  

Random and biased soil samples were collected from each of the three rock pile soil areas:  4A1, 
4A2, and 4A3.  The planned locations of several random samples were determined to be on the 
steep slopes of the rock piles.  Because of the hazards involved in climbing to these sites, such 
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sample locations were moved upslope or downslope to the nearest mine road, and the sample 
was collected from a location on the pile that could be accessed safely.  Sample locations are 
shown on Figure 2.1-5. 

Soil Area 4A1 – Capulin, Goathill North and Goathill South Rock Piles 
The Capulin Rock Pile is located in the upper portion of Capulin Canyon.  

The Goathill North Rock Pile is located south and adjacent to the Capulin Rock Pile near the 
upper portion of Goathill Creek.  The Goathill South Rock Pile is located approximately 500 feet 
south of Goathill North. 

In soil area 4A1, 10 random and eight biased soil samples were collected during fall 2002.  The 
random sample locations were MSS4A1-1 through MSS4A1-10.  The eight biased sample 
locations were MSS4A1-11 through MSS4A1-18 (Figure 2.1-5).  In addition at MSS4A1-1, a 
bulk, unsieved rock sample was collected for Synthetic Precipitation Leaching Procedure (SPLP) 
leaching and analysis. 

At several sites, rock was encountered shallower than the 24-inch target depth.  For one sample, 
a coarser (No. 5; 4 millimeter [mm]) screen was used in place of the No. 10 (2 mm) screen to 
sieve the sample.  Appendix 2.1-2 lists the changes to procedures and/or locations/depths for 
samples from this soil area and the reasons for the changes. 

Soil Area 4A2 – Sulphur Gulch, Middle, Sugar Shack South, Sugar Shack West Rock Piles 
The Sugar Shack South Rock Pile is located along an unnamed drainage approximately 2,000 
feet south of the open pit.  The Sugar Shack West Rock Pile is located adjacent and to the west 
of Sugar Shack South in a canyon of an unnamed drainage.  The Sulphur Gulch South Rock Pile 
is located along the lower stretch of Sulphur Gulch South approximately 2,000 feet west of the 
mill.  The Middle Rock Pile is located between the Sugar Shack South and Sulphur Gulch South 
rock piles. 

Ten random (MSS4A2-1 through MSS4A2-10) and 16 biased soil samples were collected from 
soil area 4A2 (Figure 2.1-5).  In addition, at MSS4A2-1 and MSS4A2-2, a bulk, unsieved rock 
sample was collected for SPLP leaching and analysis.  Appendix 2.1-2 lists the changes to 
procedures and/or locations/depths for samples from this soil area and the reasons for the 
changes.  Several of the random sample locations on these rock piles had hazardous access.  
Several samples encountered refusal at depths shallower than the 24-inch target depth. 

Soil Area 4A3 – Blind Gulch and Sulphur Gulch North Rock Piles 
The Blind Gulch and Sulphur Gulch North rock piles are located just northeast of the open pit 
along Blind Gulch.  The northern most portion of this rock pile complex (the North Sulphur 
Gulch Rock Pile) is located adjacent to a hydrothermal scar. 

In soil area 4A3, 10 random and three biased soil samples were collected (Figure 2.1-5).  A bulk, 
unsieved rock sample was collected for SPLP leaching and analysis at MSS4A3-1.  
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Appendix 2.1-2 lists the changes to procedures and/or locations for this soil area and the reasons 
for the changes.  

Soil Area 5 – Spring Gulch Rock Pile and Truck Shop Slice Area 
Area 5 (Figure 2.1-4) includes the Spring Gulch Rock Pile and the truck shop slice area.  The 
Spring Gulch Rock Pile is located along Spring Gulch approximately 2,000 feet northwest of the 
mill.  The truck shop slice area is located south of the open pit and west of the Spring Gulch 
Rock Pile.  It is an ore body that has not been mined.  These two areas were evaluated as one soil 
investigation area because of the similarities in rock type and potential uses.  Spring Gulch Rock 
Pile and the truck shop slice area include soils and rocks that potentially could be used as borrow 
material.  The Spring Gulch Rock Pile is comprised of mixed volcanics in the northern-most, 
upper lift, and aplite and black andesite in the majority of the pile.  The vast majority of material 
in Spring Gulch and in the truck shop slice area is currently non-acid generating.  Aplite from the 
Spring Gulch Rock Pile was used to cover portions of the Sulphur Gulch, Middle, and Sugar 
Shack South rock piles, and may be used for future cover placement during closure of the mine 
site. 

In the Spring Gulch Rock Pile area, 10 random samples (MSS5-1 through MSS5-10) and four 
biased samples (MSS5-11 through MSS5-14) were collected (Figure 2.1-4).  The biased samples 
were collected approximately every 400 feet along the toe of the rock pile.  Random samples in 
the truck shop slice area (MSS5-15 through MSS5-19) were collected to characterize the native 
soil in this area.  Appendix 2.1-2 lists the changes to procedures or locations for samples in this 
soil area and the reasons for the changes. 

Soil Area 6 – Open Pit 
Soil area 6 (Figure 2.1-4) includes soils from the open pit.  Ten random soil samples were 
collected in soil area 6 in fall 2002 (Figure 2.1-4).  No biased samples were required in soil area 
6 because there were no areas of potential releases.  Appendix 2.1-2 lists the changes to 
procedures and/or locations and the reasons for the changes. 

Soil Area 7 – Mine Site Scars 
Many of the valleys north of the Red River, including Goathill Gulch and Sulphur Gulch, contain 
natural areas of hydrothermally altered, brecciated, and highly erosive rock that are locally 
referred to as hydrothermal scars.  At least 20 scars are present in the area north of the Red 
River, extending from near the town of Red River through the mine site and west to Capulin 
Canyon.  A few scars are also located south of the Red River.  Scar areas are typically 
characterized by yellow-stained, easily eroded materials that support little or no vegetation.  
Periodic debris flows are generated from these scars and have resulted in the development of 
large fans of debris (silty and sandy gravels) that form a colluvial infill in the lower reaches of 
many of the tributary valleys to the Red River. 

Prior to mine operations hydrothermal scars were present in the valleys where Sulphur Gulch 
North/Blind Gulch and Sugar Shack South rock piles are located.  A portion of the Goathill Rock 
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Pile overlies the Goathill Scar.  A portion of Sulphur Gulch Scar still remains above the 
northwest wall of the open pit, but the majority of that scar was excavated during stripping of the 
open pit.  A scar is located beneath the Sulphur Gulch South Rock Pile, while another scar is 
located west of the mine site at Eagle Rock.  These scar areas comprise soil area 7 (Figure 2.1-4). 

In soil area 7, 10 random samples were collected (Figure 2.1-4).  The random sample sites were 
MSS7-1 through MSS7-10.  There were no biased samples collected and there were no changes 
to procedures or locations. 

Soil Area 8 – Other Mine Site Independent Sources 
Soil area 8 (Figure 2.1-4) includes other mine site independent sources that are not included in 
the mill or administration areas.  These include the following:  

• Explosives storage areas (soil area 8a) 

• Historic fueling areas (soil area 8b) 

• Landfills (soil area 8c) 

• Former truck shop area (soil area 8d) 

• Transformers (soil area 8e) 

• Core shop and former carpenter shop (soil area 8f) 

These independent sources are physically located within other soil areas.  Because these areas 
represent locations of potential point sources, only biased samples were collected.  Samples were 
located outside of doorways and garages, near existing or former storage tanks and transformers, 
and from drainage channels from these areas.  Samples were also collected from areas of visible 
staining.  Sample locations are shown on Figure 2.1-4. 

Soil Area 8a – Explosives Storage Areas 
Samples were collected at the one explosive storage area currently in use at the mine, and at four 
former storage areas.  Samples were collected in fall 2002, unless otherwise noted.  Three 
samples were collected from a former explosives bunker, located north above the Blind Gulch 
Rock Pile.  Samples MSS8-1, MSS8-2, and MSS8-3 were collected to the west of the bunker 
door, in front of the door, and to the east of the door, respectively.  Three samples (MSS8-4, 
MSS8-5, and MSS8-6) were collected from the current explosives storage area located north of 
the administration building in Goathill Gulch.  Each of these samples was collected in an area of 
staining.  Another former explosives storage area is located to the west of soil area 2.  Samples 
MSS8-7, MSS8-8, and MSS8-9 were collected from this area.  There was staining on the soils at 
all three sample locations.  Samples MSS8-10, MSS8-11, and MSS8-12 were collected from 
areas of staining at the historic ANFO storage area located west of soil area 1.  During the 
January 2003 soil sampling round, the fifth explosives storage area (former), located north of the 
mill and west of the secondary crusher, was sampled.  Two samples (MSS8-75 and MSS8-76) 
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were collected in this area.  All samples were analyzed for explosives and semivolatile organics 
(SVOCs).  MSS8-75 and MSS8-76 were also analyzed for polychlorinated biphenyls (PCBs). 

Soil Area 8b – Historic Fueling Areas  
Three samples were collected from historic fueling areas.  Two samples (MSS8-13 and 
MSS8-14) were collected from the former truck shop and one (MSS8-15) from an old fueling 
area near the entrance to the open pit, which has since been dismantled.  All three samples were 
analyzed for SVOCs since diesel was the fuel stored in the area.  

Soil Area 8c – Landfills 
The historic Spring Gulch Landfill and the current Spring Gulch Landfill were sampled.  The 
historic landfill is located north of soil area 5.  Samples MSS8-16 and MSS8-17 were collected 
from staining within this area.  Samples MSS8-20 and MSS8-21 were collected from the current 
landfill.  Staining was present at both of these sample locations. 

The former Goathill Landfill is located directly north of the explosives storage area in Goathill 
Gulch.  The two samples collected in this area (MSS8-18 and MSS8-19) were collected at the 
top edge of a steep slope from where debris was deposited.  The slope was not traversed due to 
safety concerns. 

All samples were analyzed for SVOCs and metals, the likely compounds to be found in a historic 
landfill. 

The FSP (URS 2007c) specified that three samples would be collected from the underground 
debris stockpile located east of the ore stockpile.  However, no stockpile was found in this area.  
The only disturbances in the area were roads that appear to have been built for exploration 
purposes.  Thus, no soil samples were collected. 

Soil Area 8d – Former Truck Shop Area 
Five samples were collected in the former truck shop area (MSS8-28 through MSS8-32).  The 
samples were collected in front of five bay doors of the truck maintenance building.  Staining or 
discoloration of soil/gravel was present at all locations. 

In January 2003, an additional 25 samples were collected in the truck shop area.  The sample 
identification numbers are MSS8-33 through MSS8-55, MSS8-57, and MSS8-58.  These samples 
were located in front of tanks, doors, loading docks, at stains, in drainage areas, and at other 
areas of potential contamination. 

All samples were analyzed for metals and SVOCs and seven were also analyzed for PCBs due to 
the likely historic presence of transformers. 
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Soil Area 8e – Transformers 
Five samples were collected in areas where transformers were previously located.  Samples TF-1 
through TF-5 were collected during fall 2002 sampling round and sample TF-20 was collected in 
January 2003.  All were analyzed for PCBs.  Staining was present at each sampling location.  
Locations were distributed around the mine site. 

Soil Area 8f – Core Shack and Former Carpenter Shop 
During the January 2003 soil sampling round, 17 samples were collected around the core shack 
buildings, the former carpenter shop, and the former laboratory.  Samples MSS8-56, MSS8-59 
through MSS8-70, and MSS8-74 were located in the former carpenter shop area.  Samples 
MSS8-62 through MSS8-64 were collected in front of doors around the former lab building.  
Samples MSS8-68 and MSS8-71 through MSS8-73 were collected in front of the trailers where 
the core is stored.  All were analyzed for metals and those around the former lab building were 
also analyzed for SVOCs.  Appendix 2.1-2 presents the changes to procedures and/or 
locations/depths and the reasons for the changes. 

Reference for Mine Site Area 
Ten random soil samples were collected upriver of the mine site in the Red River drainage basin 
and the Cabresto Creek drainage basin (Figure 2.1-6).  Samples collected were MRSS-1 through 
MRSS-5 and MRSS-16 through MRSS-20.  Refer to Appendix 2.1-2 for changes to procedures 
and/or locations and the reasons for the changes. 

Reference Mine Site Scars 
Ten random scar samples were collected upriver of the mine in the Red River drainage.  The 
samples collected were MRSS-6 through MRSS-15.  Samples were collected in the scars rather 
than the debris aprons coming off of the scars.  Periodic debris flows generated from these scars 
have resulted in the development of large debris fans.  Refer to Appendix 2.1-2 for changes to 
procedures and/or locations and the reasons for the changes. 

2.1.1.2 Tailing Facility 

Soil samples were collected in six soil investigation areas at the tailing facility and at the Cater 
Ranch reference area for the tailing facility.  A description of sampling in these soil areas is 
provided below.  Table 2.1-2 lists each soil sample collected at the tailing facility and Cater 
Ranch, along with the sampling dates, depths, and analyses performed.  The soil sampling 
locations for the tailing facility are shown on Figure 2.1-7. 

Soil Area 11 – Dry/Maintenance Area 
The dry/maintenance area is located east of tailing Dam No. 1B.  Currently there is a building 
present that is used for employee conveniences (e.g., lunch room, showers), referred to as the 
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change house.  Also, there is a newer building that did not exist during the RI and is currently 
used for maintenance.  Historically, this area was used for vehicle and equipment maintenance 
and various buildings existed in the area over the years. 

Biased soil samples (TSS11-1 through TSS11-5) were collected at five sites in the 
dry/maintenance area.  The soil samples were collected in areas of potential releases, such as 
near former tanks and doorways, and in drainage areas.  There were no changes to procedures 
relating to these samples. 

Soil Area 12 – IX Plant 
The IX Plant is located south of Dam No. 4 and includes the building and tanks that comprise the 
plant, as well as the surrounding pad on which the plant was built.  Biased samples (TSS12-1 
through TSS12-4) were collected at four sites at the IX Plant.  Three sample locations are in front 
of bay doors and one sample location is downgradient of a retention basin.  Appendix 2.1-2 
provides changes to procedures and/or locations/depths and the reasons for the changes. 

Soil Area 13 – Pope Lake 
Pope Lake is located just south of Dam No. 4 and is designed as a holding pond for water treated 
by the IX Plant, prior to discharge to the Red River via Outfall 001.  It has not been used as a 
holding pond for over 10 years.  Soil area 13 extends only to the edge of the pond. 

Soil sampling at Pope Lake differed from other areas in that a composite sample was collected to 
represent the area.  The Pope Lake site ID is TSS13-1.  Separate composite samples were 
collected to represent a depth of 0 to 6 inches and a depth of 0 to 24 inches.  Subsamples for each 
composite were collected from four locations and homogenized to make the composite samples 
for each depth interval.  The sample locations were approximately 200 feet apart in an east west 
transect across the dry lakebed.  The sample locations were chosen to get a general 
representation of the entire dry lakebed. 

Soil Area 14 – Tailing Impoundments 
Soil area 14 includes the tailing impoundments. 

The random soil samples located at the tailing facility were to be collected in fall 2002.  
Sampling was postponed until June 2003 due to a lack of healthy vegetation resulting from a 
drought that prevented the collection of co-located vegetation samples.  Sampling locations were 
TSS14-1 through TSS14-10.  Samples consisted of variable amounts of soil, interim soil cover, 
and tailing, dependent on what was present in a given depth interval.  Samples of the tailing 
material were also collected at the same locations as above and depths are shown on Table 2.1-2. 

Soil Area 15 – Area Potentially Affected by Windblown Particulate Deposition 
Soil area 15 (Figure 2.1-7) consists of soils adjacent to the tailing facility that could potentially 
have been affected by deposition of windblown particulates.  Because the extent of windblown 
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particulate deposition from the tailing facility is unknown, there is no outside boundary to this 
soil area. 

The windblown tailing samples were collected from a depth of 0 to 2 inches and a second depth 
interval of 2 to 6 inches.  The windblown particulate soil samples were collected to identify if 
any windblown tailing particulates are deposited in soils downward of the tailing impoundment.  
The purpose of the 2- to 6-inch soil samples is to serve as reference for the 0- to 2-inch samples 
at each site.  A concentration representing the 0- to 6-inch depth sample for human health 
evaluation can be calculated as the weighted average of the 0- to 2-inch and 2- to 6-inch 
intervals. 

There were a total of 62 sample locations in soil area 15 (Figure 2.1-7).  The samples were 
collected along transect lines to the northwest, north, northeast, east, southeast, and south.  These 
transects were based on a wind rose from Alamosa, the nearest wind direction wind monitoring 
station, from which the dominant wind directions are to the north and northeast.  Additional 
transect directions were added based on secondary wind direction. 

Sites located on the five transects trending northwest, north, northeast, and east (TSS15-1 
through TSS15-46) were sampled in fall 2002 except for sites TSS15-1 to TSS15-6 and 
TSS15-11 to TSS15-16 that were sampled during the January 2003 soil-sampling event.  These 
samples are located on Bureau of Land Management (BLM) land and additional time was 
required to obtain a permit to sample. 

Sites TSS15-47 to TSS15-62 were sampled along the south and southeast transects in November 
2003 at the request of EPA (CDM 2003).  Sites TSS15-60, TSS15-61, and TSS15-62 were 
collected at the Questa Elementary School located northeast of the tailing facility. 

Some of the samples were not collected at the original locations along the northeast and east 
transects as specified in the FSP (URS 2007c).  In some cases, sample locations had to be moved 
to where landowner permission could be obtained.  Refer to Appendix 2.1-2 for changes to 
procedures and/or locations and the reasons for the changes.  

Soil Area 17 – Soils South of Tailing Facility 
Soil area 17 consists of soils south of the tailing facility, which were sampled at the request of 
EPA (CDM 2003) to evaluate ephemeral drainages from the tailing dams, irrigation ditches 
(acequia), and irrigation laterals.  Samples were only collected from the 0- to 6-inch depth 
interval.  

South of tailing Dam No. 1, 31 biased soil samples were collected (30 in November 2003 and 
one in December 2003).  In addition, samples were collected at 10 locations (TSS17-33 through 
TSS17-42) in May 2004.  Samples TSS17-1 to TSS17-15 were collected at three locations along 
transects across drainages at each of five locations.  Appendix 2.1-2 provides comments and 
changes to procedures and/or locations.  Sample locations are shown on Figure 2.1-7. 

108189



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-13 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-13 

Tailing Facility Reference (Cater Ranch) 
Soil samples were collected from 16 sample locations (CR-1 through CR-16) at Cater Ranch 
located six miles north of the tailing facility (Figure 2.1-8).  Zero- to 2-inch samples were 
collected at each of the sample locations.  At 10 of the sample locations 0- to 6-inch and 0- to 
24-inch samples were also collected.  Sample locations are shown on Figure 2.1-8. 

The 0- to 2-inch sample was collected as reference for the windblown tailing 0- to 2-inch 
samples.  The 0- to 6-inch and 0- to 24-inch samples are reference samples for the other soil 
samples collected at the tailing facility.  Sample location numbers are cross-referenced to sample 
depths below: 

Depth (inches) Sample Locations 

0 to 2 CR-1; CR-3; CR-9; CR-12; CR-15; CR-16 

0 to 2, 
0 to 6, 
0 to 24 

CR-2; CR-4; CR-5; CR-6; CR-7; CR-8; CR-10;  
CR-11; CR-13; CR-14 

 

2.1.1.3 Red River and Riparian Areas 

Soil samples were collected in riparian areas along the Red River in the vicinity of the mine site 
and tailing facility.  Soil area 9 consists of the riparian area in the mine site vicinity and soil area 
16 consists of the riparian area along the tailing facility.  Reference riparian soil samples were 
collected from undisturbed areas with similar geologic and geomorphic conditions as the mine 
site and tailing facility locations to evaluate natural reference conditions.  Reference riparian soil 
samples were collected from three areas:  (1) along the Red River above the mine site, (2) along 
upper Cabresto Creek north of the mine site, and (3) along lower Cabresto Creek.  These areas 
were selected because they are similar to riparian areas along the Red River mine site and tailing 
facility reaches.  Sampling in each of the riparian soil areas and associated reference areas is 
discussed below.  Table 2.1-3 lists each soil sample collected in the riparian areas, along with the 
sampling dates, depths, and analyses performed. 

Soil Area 9 – Riparian Area in Mine Site Vicinity 
Soil area 9 includes the soil/riparian soil along the Red River reach that extends from the eastern 
mine site boundary above the mill area to the eastern boundary of the tailing facility (Figures 
2.1-6 and 2.1-7).   

In soil area 9, samples were collected from 10 random locations (RS-1 through RS-10) and four 
non-random locations (RIP-1, -8, -9, and –10) in riparian soils along the Red River.  
Non-random locations were sampled in areas where edible riparian plants were absent at the 
random soil sample location and so a soil sample and edible riparian plants were collected at the 
nearest location with a sufficient number of edible riparian plants to sample. 
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Appendix 2.1-2 lists changes to procedures and/or locations and the reasons for the changes.  
Sample locations are shown on Figures 2.1-6 and 2.1-7. 

Reference for Riparian Area in Mine Site Vicinity 
The reference area for soil area 9 (riparian area in mine site vicinity) is the riparian area along 
Red River upstream of the mine and the riparian area on upper Cabresto Creek (Figure 2.1-6). 

In the reference area for mine site riparian soils, eight random sites along the Red River (RRS-1 
through RRS-8) and eight random sites (RRS-9 through RRS-16) along upper Cabresto Creek 
were sampled in fall 2002 and one non-random site (RIP-2) along the Red River and two non-
random sites (RIP-11 and RIP-12) were sampled in August 2003.  Refer to Appendix 2.1-2 for 
changes to sampling procedures and/or locations and the reasons for the changes. 

Soil Area 16 – Riparian Area Along Tailing Facility 
In soil area 16, 10 random (RS-11 through RS-20) and 5 non-random (RIP-3 through RIP-7) soil 
sample locations were sampled along the lower Red River along the tailing facility to the fish 
hatchery (Figure 2.1-7).  Changes to procedures and/or locations are summarized in 
Appendix 2.1-2. 

Tailing Facility Reference Riparian 
The reference area for soil area 16 (riparian area along the tailing facility) is the riparian area 
along lower Cabresto Creek.  In the lower Cabresto Creek riparian reference area, 16 random soil 
sample locations were sampled (RRS-17 through RRS-32).  Refer to Appendix 2.1-2 for changes 
to sampling procedures and/or locations and the reasons for the changes. 

Riparian Area at Campgrounds/Recreation Areas and Associated Reference Areas 
Riparian soil samples were collected at one campground and one recreation area along the mine 
and in the mine site vicinity (Figure 2.1-6).  Five non-random samples were collected at each site 
to evaluate the areas that have been developed for human use.  The samples were collected at 
Goathill Campground (CGGTH1 through CGGTH5) and Eagle Rock Lake (ERL-1 through 
ERL-5) recreation area.   

Two campgrounds upstream of the mine were selected as reference areas.  These reference area 
campgrounds are located adjacent to the Red River upstream of the mine (Figure 2.1-6).  The 
riparian soil samples were collected at June Bug Campground (CGBUG1 through CGBUG5) and 
upper Fawn Lake (currently Elephant Rock) Campground (CGUFL1 through CGUFL5). 

Hunt’s Pond 
As part of the historic tailing spill investigation (URS 2004a), four soil samples were collected 
around Hunt’s Pond from a depth interval of 3 to 4 feet.  The samples collected were HUNT-
SOL1 through HUNT-SOL4 (Figure 2.1-7).  The samples were collected using an auger 
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mounted on a backhoe and were collected on May 11, 2004.  Section 2.10.2 also discusses 
Hunt’s Pond sampling.  

Private Residences 
Eleven 0- to 6-inch soil samples were collected at private residences located to the west-
southwest of Hunt’s Pond (Figure 2.1-7).  These samples were collected as part of the historic 
tailing spill investigation (URS 2004a), which is also discussed in Section 2.10.2.  The objective 
of the sampling was to determine if there were spilled tailing on the properties that could pose a 
risk to residents.  The sample names were PR3-1, PR3-2, PR4-1, PR4-2, PR5-1, PR5-2, PR5-3, 
PR5-4, PR5-5, PR5-6, and PR5-7.   

2.1.2 Soil Collection Procedures 
This section summarizes the procedure for collecting soil samples for chemical and particle size 
analysis.  The discussion includes the changes to procedures specified in the FSP (URS 2007c) 
and SOPs (URS 2007d).  Prior to sampling, Molycorp personnel conducted utility clearance at 
the sampling locations. 

For the random sites, identification information was marked on a stake prior to sample 
collection.  All random samples were collected at the stake, unless otherwise noted in Appendix 
2.1-2.  These sample sites were surveyed following SOP 20.0, Surveying (Land and GPS) via 
GPS.  The majority of biased sample locations were surveyed by GPS after sample collection.   

Soil samples were collected (SOP 3.0, Near Surface Soil Sampling) using a decontaminated 
(SOP 6.0, Decontamination of Sampling Equipment) steel spoon and hand auger.  In some cases, 
properly decontaminated, non-stainless steel sampling equipment (shovels and hand spades) was 
utilized to mix large volumes of material and when difficult soil sampling conditions existed due 
to bedrock, gravel, etc., to achieve desired sample depths (Appendix 2.1-1 – Change of 
Procedure/Location form dated 9/27/2002).  The use of non-stainless steel was a deviation from 
the stainless steel specified in SOP 4.0, Near Surface Soil Sampling.  At each soil sampling 
location, an area of approximately 30 centimeters (cm) in diameter was cleared of surface 
vegetation, non-decomposed plant litter, and debris.  Once the soil was collected from the 
appropriate depth and described based on visual observations, it was sieved through a No. 10 
(2 mm) mesh into a decontaminated stainless steel mixing bowl and mixed thoroughly and 
homogenized.  Material that was greater than 2 mm and didn’t go through the sieve was 
discarded.  If the soil material was found to be either too coarse or too wet to sieve using a 2 mm 
screen (as specified in SOP 4.0, Near Surface Soil Sampling), the coarse material was sieved 
using a 5 mm sieve screen (Appendix 2.1-1 – Change of Procedure/Location form dated 
10/03/2002).  In some cases where the soil was too wet to sieve, the bulk samples were sent to 
the laboratory where they were dried and sieved prior to analysis.  For moist material, silt/clay 
balls that formed on the 2 mm sieve were carefully hand picked for the sample with nitrile gloves 
while avoiding the coarse-grained material.   

The samples were then placed into the appropriate sample containers and labeled accordingly.  
Cement-bentonite grout was not used to refill hand augered sample holes as outlined in 
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SOP 18.0, Subsurface Soil Sampling with a Hand Auger.  Holes were backfilled with excavated 
material instead of the cement-bentonite grout due to the accessibility and quantity of natural 
material and the shallow depth of the holes. 

Generally, the soil samples were then placed in a cooler with ice (SOP 9.0, Sample 
Management), however, in some cases, sample points were only accessible by foot.  In order to 
minimize the amount of sampling equipment to be carried to those locations, samples were 
placed in backpacks on blue ice until placement into a cooler and noted in the logbook and/or the 
field sampling data sheet.   

To prevent potential losses of volatile organic compounds (VOCs) during sampling solid media 
(soil and sediment), a sample collection option presented in EPA Draft Method 5035A was 
implemented.  An additional 5 grams of sample material was added to each of 3 tiered vials, two 
of which were for low-level analysis and one for medium level analysis if necessary.  This was a 
deviation from QAPP (URS 2007b) procedure.  This was agreed upon by EPA as documented in 
Change of Procedure/Location Change Form dated 10/09/2002 (Appendix 2.1-1).  The additional 
5 grams was added to minimize the potential loss of VOCs during sampling solid media and was 
a practical consideration for sample collection. 

At locations where soil was also collected for bioassay testing (rye grass and earthworm), an 
expanded grab procedure was used to provide sufficient volume (Appendix 2.1-1 – Change of 
Procedure/Location Form dated 9/27/2002).  An approximate 1-meter square area was cleared to 
allow for collection of sufficient volume.  The expanded grab consisted of five increment sub-
samples collected from each of the corners and center point of the 1-meter square.  The soil was 
laid on a plastic bag, and then homogenized.  These soil samples were not sieved (Appendix 
2.1-1, Change of Procedure/Location Form 10/7/2002).  The samples were placed in a 2-gallon 
bucket and labeled accordingly.  Additional discussion of the procedures for the rye grass and 
earthworm bioassay testing is provided in Sections 2.5.4 and 2.6.4, respectively.  

At most sampling locations, soils were collected from a depth of 0 to 6 inches and 0 to 24 inches.  
Samples located within the windblown transects at the tailing facility were collected from 0 to 
2 inches and 2 to 6 inches at each site (Section 2.1.1.2).  At certain locations, samplers 
encountered bedrock or other material too resistant to dig through while collecting the 0- to 
24-inch sample.  At these sites, the sample was collected to the maximum depth possible, and 
that depth was noted on the field data sheet.  Asphalt was encountered around some mine 
buildings, buried by soil from mine traffic.  If asphalt was encountered at a shallow depth (i.e., 
less than 3 inches), the hole was abandoned, and the sample location moved to the closest 
location off the asphalt that was still in the drainage path (Appendix 2.1-1 – Change of 
Procedure/Location form dated 10/22/2002).  In a few cases, a sample was collected and results 
rejected owing to the shallow asphalt.  Locations were then re-sampled to replace the rejected 
data.  If there was a significant depth of soil above the asphalt, the sample was collected above 
the asphalt and the depth to the asphalt noted.  At soil area 14, samples for particle size analysis 
were also collected at varying depths.  Soil sampling depths are summarized on Table 2.1-2.   
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2.1.3 Soil Analyses 
A total of 1,485 soil samples were collected during the RI.  The analyses performed on each site 
are summarized in Table 2.1-1 for the mine site, Table 2.1-2 for the tailing facility, and Table 
2.1-3 for the riparian areas.  Samples collected from all sites were analyzed for target analyte list 
(TAL) metals plus boron and molybdenum (see Table 2.11-3), anions (chloride, fluoride, nitrate, 
and sulfate) and general chemistry (ammonia, phosphorous, total Kjeldahl nitrogen [TKN], total 
organic carbon [TOC], cation-exchange capacity, sodium adsorption ratio, paste pH, paste 
specific conductance, organic matter, percent solids), except for the following:   

• At the explosives area (soil area 8a), metals were not analyzed. 

• At the historic fueling area (soil area 8b) and transformers (soil area 8e), metals, anions, 
and general chemistry (except percent solids) were not analyzed. 

The following sites were analyzed for organics: 

• The majority of sites in the mill area (soil area 1) and administration area (soil area 2) 
were analyzed for VOCs and SVOCs.  A subset of these was analyzed for PCBs.  A 
sample from one site at each area was analyzed for pesticides and polychlorinated 
dibenzo-dioxin/furans. 

• SVOCs were analyzed from samples collected at the explosives area (soil area 8a) and 
the historic fueling area (soil area 8b).  Most samples collected at the explosives area 
were analyzed for explosives.  Two samples were analyzed for PCBs. 

• The samples from the landfill areas (soil area 8c) and the truck shop area (soil area 8d) 
were analyzed for VOCs and SVOCs.  A subset of samples from the truck shop area was 
analyzed for PCBs.   

• Selected samples from the core shack and former carpenter shop area (soil area 8f) were 
analyzed for VOCs and SVOCs.   

• A subset of samples from the reference area for the mine site, the area potentially affected 
by windblown particulate deposition (soil area 15), and Cater Ranch were analyzed for 
pesticides and polychlorinated dibenzo-dioxin/furans. 

• Samples from the dry/maintenance area (soil area 11) were analyzed for VOCs and 
SVOCs.   

• Two samples from the riparian area in the mine site vicinity (soil area 9) and two samples 
from the riparian area along the tailing facility (soil area 16) were analyzed for VOCs and 
SVOCs, and a subset of those samples were analyzed for pesticides, polychlorinated 
dibenzo-dioxin/furans, and explosives. 

A subset of samples from the following areas were selected for SPLP: 

• Mine site area (soil area 3) 

• Capulin, Goathill North, and Goathill South rock piles (soil area 4A1) 
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• Sulphur Gulch, Sugar Shack South, Sugar Shack West rock piles (soil area 4A2) 

• Blind and Sulphur Gulch North rock piles (soil area 4A3) 

• Reference for mine site 

• Tailing impoundment (soil area 14) 

• Area potentially affected by windblown particulate deposition (soil area 15) 

• Cater Ranch 

• Riparian area in the mine site vicinity (soil area 9) 

• Reference for riparian area in the mine site vicinity 

• Riparian area along the tailing facility (soil area 16) 

• Tailing facility reference riparian 

A few samples were collected for particle size analysis from the tailing impoundment 
(soil area 14) and the area south of the tailing facility (soil area 17). 
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2.2 SURFACE WATER SAMPLING 
Surface water sampling and analysis was conducted during the RI to evaluate the presence or 
absence and nature and extent of COPCs in surface water in the area of the mine site and tailing 
facility.  The evaluation included streams, lakes, ponds, unique habitats (beaver ponds), storm 
water catchments, drainages upstream of the mine, irrigation ditches, irrigation return flow 
ditches, and tailing impoundments.  The sampling included surface water from selected reference 
areas that have not been affected by mine operations at Molycorp for comparison to surface 
water in the mine site and tailing facility areas. 

Surface water sampling was performed in accordance with the FSP (URS 2007c), with approved 
modifications, the FSP Addendum (URS 2007f), and the following SOPs developed for the RI 
(URS 2007d). 

• SOP 1.0 – Surface Water and Seep Sampling 

• SOP 3.0 – Field Filtration of Water Samples 

• SOP 6.0 – Decontamination of Sampling Equipment 

• SOP 7.0 – Stream Flow Measurements 

• SOP 8.0 – Field Parameter Measurements 

• SOP 9.0 – Sample Management 

• SOP 23.0 – Investigation Derived Waste Management 

In some instances, additional surface water sampling that was beyond the scope of the FSP (URS 
2007c) was conducted.  The additional sampling and basis for sampling is summarized in Table 
2.2-1.  At several sampling locations, additional samples were collected quarterly during the RI 
period to satisfy Molycorp’s requirements under discharge permits DP-1055 and DP-933 issued 
by New Mexico Environment Department (NMED).  Although this sampling was not part of the 
FSP (URS 2007c), EPA and Molycorp agreed that the sampling that occurred between 
September 2002 and June 2004 would be considered RI samples.  The sampling and analysis was 
performed in accordance with the RI protocols presented in the QAPP (URS 2007b) and FSP 
(URS 2007c). 

A description of the FSP surface water sampling events is provided in Section 2.2.1.  The 
location of the surface water sampling sites and the sampling dates are discussed in Section 
2.2.2.  The procedures for surface water data collection are summarized in Section 2.2.3.  The 
analyses performed on the surface water samples are summarized in Section 2.2.4.  Photographs 
taken during surface water sampling are presented in Appendix 2.2-1. 
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2.2.1 Description of FSP Surface Water Sampling Events 
This section provides a description of the sampling events that were originally part of the FSP 
(URS 2007c), which were the most comprehensive events.  The four FSP seasonal surface water 
sampling events are discussed in Section 2.2.1.1.  The sampling events during snowmelt runoff 
and rainstorms are discussed in Section 2.2.1.2.  Other non-FSP sampling events occurred during 
the RI, such as sampling to evaluate the effectiveness of the Springs 13 and 39 collection 
systems and a stable isotope sampling event.  These special events are noted in Section 2.2.2 
(Sampling Sites and Sampling Dates). 

2.2.1.1 FSP Seasonal Surface Water Sampling Events 

The four FSP seasonal surface water sampling events occurred in fall 2002 (September to 
October), spring 2003 (March), summer 2003 (July), and fall 2003 (September).  A brief 
description of the hydrologic conditions for the four sampling events is provided below.   

Fall 2002 – Low Flow 
This fall 2002 sampling event was representative of a low stream flow period and samples were 
collected from September 26 through October 9, 2002.  Precipitation was considerably below 
normal, and drought conditions existed in much of the semi-arid west in the spring and summer 
of 2002.  The flow in Red River was at its lowest level in many years during the month prior to 
sampling.  River flow for most of the month of August was below 5 cubic feet per second (cfs) 
as recorded at the U.S. Geological Survey (USGS) gage near the Questa Ranger Station.  In 
comparison, the average daily flow for the month of August over 72 years of record for the gage 
is approximately 40 cfs.  Several rain events in early September brought base flow in the Red 
River above 10 cfs, a flow rate that was still low for the river, but more within a low-flow range 
observed in past years.   

Rainstorms occurred during the fall 2002 sampling period in September.  There were only two 
days when river levels rose in response to storms or when the river became more turbid.  On 
those days, sampling was suspended until 24 hours after the storm event.   

One storm on September 18, 2002, produced local rainfall in the drainages upstream of the mine 
(e.g., Hansen, Straight, and Hottentot creeks), and caused large amounts of sediment to be 
washed from the drainages into the river.  The recorded rainfall at the mill from this storm was 
2.3 inches.  Sediment was washed into Hottentot Creek that was in the form of a debris flow.  It 
produced enough sediment to temporarily dam the Red River and backed up river flow to a depth 
of several feet.  The river cut through the delta of sediment in a short time and sediment was 
washed downstream.  Sediment was observed in the riverbed for 3 to 4 miles downstream of 
these drainages, such that all cobbles and boulders in the streambed were embedded with silt and 
very fine sand.  During the survey of sampling locations a few weeks prior to the storm event, 
the channel bed was generally rocky, and only pooled areas were covered in fine sediment.  
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Spring 2003 – Low Flow Pre-Snowmelt 
The spring sampling occurred from March 20 to 23, 2003, approximately 1 month prior to the 
onset of snowmelt runoff within the Red River watershed, which was a time of low-flow 
conditions.  Stream flow at the USGS Questa Ranger Station gage ranged from 11 to 14 cfs 
during the sampling period, which was from March 19 to 23, 2003.  Light snow occurred with 
daytime high temperatures from 30 to 40 degrees Fahrenheit (°F).   

Summer 2003 – Low Flow Post-Snowmelt 
Sampling during the summer 2003 event was performed from July 8 to 16, 2003.  The stream 
flow at the USGS Questa Ranger Station gage ranged from 18 to 26 cfs.  The sampling took 
place after the snowmelt runoff season.  However, stream flow continued to decrease through the 
sampling period suggesting that the sampling occurred at the tail end of the snowmelt runoff.  
The weather was mostly clear, calm, and warm with daily highs in the upper 80s °F.  No 
precipitation occurred during the sampling.  

Fall 2003 – Low Flow 
Surface water samples were collected during the fall 2003 event from September 21 through 27, 
2003.  Red River was at low-flow conditions during the sampling event.  Stream flow ranged 
from 18 to 21 cfs during the sampling period, as measured at the USGS gage at the Questa 
Ranger Station.  Rainfall occurred on September 9, 2003 and increased the gage to around 
100 cfs, but the effect on the river had diminished by the time the sampling occurred. 

2.2.1.2 Snowmelt Runoff and Rainstorm Events 

Surface water samples were collected during snowmelt runoff and rainstorm events at five sites 
on Red River using automatic International Soil Conservation Organization (ISCO) samplers.  
The site locations are described in Section 2.2.2.1. 

Snowmelt runoff sampling was conducted during the rising limb of snowmelt runoff to evaluate 
water quality changes as the river flows past the mine site and tailing facility during the “first 
flush” from snowmelt runoff.  Snowmelt runoff samples were collected over a 5-day period, 
from April 20 to April 24, 2003, when stream flow increased from runoff.  The automatic 
samplers were programmed to collect multiple samples on April 20, 22, and 24, 2003.   

Sampling during rainstorm events was conducted to evaluate water quality changes as Red River 
flows past the mine site and tailing facility under high-flow events.  Storm event sampling began 
the last week of July and ended the first week of September 2003.  Four storm events were 
sampled, although the FSP originally called for sampling of only two storm events.  Specific 
times when storm event samples were collected are listed below.  

• Storm Event No. 1 – July 27 to 28, 2003 

• Storm Event No. 2 – August 13 to 14, 2003 
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• Storm Event No. 3 – September 3, 2003 

• Storm Event No. 4 – September 5 to 6, 2003 

A substantial rainstorm occurred on September 9, 2003 after storm sampling for the RI had been 
completed.  Approximately 1.5 inches of rainfall was measured at the mine site.  One site, RR-6 
(Section 2.2.2.1), was sampled on September 10, 2003 about 12 hours after the heaviest rainfall 
had ceased in order to assess the potential lingering effects to water quality upstream of the mine 
site after the large rainstorm.  Post-storm samples also were collected at the mouths of Hansen 
Creek and Hottentot Creek (Section 2.2.2.4). 

2.2.2 Surface Water Sampling Sites and Sampling Dates 
Surface water sampling sites were located in the following areas (see Figure 2.2-1): 

• Red River and Cabresto Creek (Section 2.2.2.1) 

• Lakes, ponds, and unique habitats (Section 2.2.2.2) 

• Mine site storm water catchments (Section 2.2.2.3) 

• Drainages upstream of the mine (Section 2.2.2.4) 

• Irrigation ditches and irrigation return flow ditches (Section 2.2.2.5) 

• Tailing impoundments (Section 2.2.2.6) 

A summary of the surface water sampling sites and the site descriptions is provided in 
Table 2.2-2.  A subset of the surface water sampling sites was co-located with sediment sampling 
sites (Section 2.3.1) and aquatic biota sampling sites (Section 2.7.1).  This section provides a 
description of the surface water sampling sites, the rationale for site selection, and dates that 
surface water samples were collected. 

Surface water sampling occurred during the four seasonal FSP sampling events in fall 2002, 
spring 2003, summer 2003, and fall 2003 (Section 2.2.1), except where noted otherwise in this 
section.  At several sites located in Red River, mine site catchments, and the tailing 
impoundments, additional samples were collected quarterly during the RI period to satisfy permit 
requirements.  A summary of the seasonal sampling performed for the FSP events and the permit 
compliance events from September 2002 through June 2004 is provided in Table 2.2-3. 

Several sampling events were conducted at times other than during the seasonal events.  Other 
sampling on Red River included snowmelt and storm events, sampling to evaluate the 
effectiveness of the Springs 13 and 39 collection systems, and a stable isotope sampling event.  
These events are summarized in Tables 2.2-4 through 2.2-6.  Also, additional sampling of 
irrigation ditches occurred outside of the seasonal sampling.  This sampling is summarized on 
Table 2.2-7. 
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2.2.2.1 Red River and Cabresto Creek 

Surface water samples were collected from 40 sites on Red River and Cabresto Creek during the 
four FSP seasonal sampling events.  The sample site locations are shown on Figure 2.2-1.  All of 
the Red River sampling stations were located at points above or below inflows to the river, such 
as springs, seeps, drainages, and major tributaries.  Most river locations were sited to provide 
upstream and downstream bracketing of these inflow sources.  Reference surface water samples 
were located on Red River above the mine site and on Cabresto Creek.  The reference sample 
locations were selected to reflect similar conditions to Red River along the mine site and tailing 
facility (i.e., similar elevations, slope aspect, and general terrain). 

Reference Locations on Red River Upstream of Mine Site 
Red River locations upstream of the mine were sampled to characterize water quality in Red 
River that is not affected by historical or present operations at the Molycorp mine.  Red River 
reference data were collected at seven locations upstream of the mine site.  Upstream to 
downstream, these locations included Zwergle, RR-1, RR-3, RR-4, RR-5, RR-6, and RR-6A. 

Locations on Red River along the Mine Site and Tailing Facility  
Red River locations along the mine site and tailing facility were sampled to characterize water 
quality potentially affected by historical or present operations at Molycorp.  A total of 23 river 
locations were sampled during the four FSP sampling events.  Red River surface water sampling 
locations from the eastern mine boundary to just upstream of Cabresto Creek include (upstream 
to downstream):  RR-7, -8, -8A, -10, -10A1, -11A1, -11B, -11C, -12, -13, -14, -15, -16, -17, and 
-18A.  Nine of these sites (RR-7, -10, -10A1, -11A1, 11C, -12, -13, -14, and -16) were sampled 
five additional times to fulfill requirements of DP-1055 (Table 2.2-3).  Red River surface water 
sampling locations from just downstream of Cabresto Creek to the fish hatchery include 
(upstream to downstream): RR-18B, -20, LR-1, -5, -8A, -11A, -13, and -16.  Site ONFH is 
located at the fish hatchery downstream of site LR-16.  This site was sampled one time during 
the RI. 

Sampling of surface water during high-flow conditions in Red River was performed at selected 
locations at the onset of snowmelt runoff and during rainstorm events (Table 2.2-4), in 
accordance with the FSP (URS 2007c).  A description of these events was provided in Section 
2.2.1.2.  Automatic samplers manufactured by ISCO, Inc., were positioned at five locations 
along Red River to collect samples during high-flow conditions.  One sampler was located at site 
RR-6, which is approximately 0.5 mile upstream of the mine property boundary.  The RR-6 
location represents water upstream of the mine site and is considered to be reference.  Two 
samplers bordered the mine site, one at RR-8, which is near the base of the Middle Rock Pile, 
and the other at RR-12, which is at the Goathill Campground.  Another sampler was located 
about 0.5 mile downstream of the mine property boundary at RR-15.  The last sampler was 
located about 1-mile downstream of the tailing facility, at LR-16 near the fish hatchery.  The 
sample locations are shown on Figure 2.2-1. 
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Additional Red River sampling near the Spring 13 and Spring 39 collection systems was 
performed from February 2003, when the systems began operating, through September 2004 
(Table 2.2-5).  This sampling was additional to the work scope in the FSP (Table 2.2-1).  Two 
Red River sampling locations were established at each system, one upstream of the collection 
drain and one downstream of the drain.  The sampling locations were established to assist in 
evaluating the effectiveness of the systems in removing metals loading of the river.  For the 
Spring 13 system, the sample locations were identified as RR-US-Spring13 and RR-DS-
Spring13.  For the Spring 39 system, the sample locations were identified as RR-US-Spring39 
and RR-DS-Spring39.  The “US” and “DS” denote upstream and downstream locations, 
respectively. 

Six of the Red River surface water sites and one additional site on Columbine Creek located at 
the confluence with Red River were sampled for analysis of stable isotopes of hydrogen (2H or 
deuterium) and oxygen (18O).  Table 2.2-6 provides a summary of the sites sampled and the 
sampling dates.  This sampling was performed in conjunction with groundwater sampling for 
isotope analyses (see Section 2.4.2.1).  These isotopes were evaluated because their fractionation 
in nature can reveal certain chemical and physical processes that occurred in the water they are 
found in (e.g., evaporation, condensation, and temperature), and hence may provide information 
on the origin of the water.  This sampling was additional to the work scope in the FSP 
(Table 2.2-1).  

Reference Locations on Upper and Lower Cabresto Creek  
Upper and lower Cabresto Creek locations were sampled to provide additional reference surface 
water quality for Red River.  Surface water samples were collected in upper Cabresto Creek at 
five locations to provide a reference for Red River along the mine site.  Upstream to 
downstream, the locations included RRS-9, RRS-12, RRS-13, RRS-15, and UPPER 
CABRESTO CREEK (sampling of this site was initiated in March 2003).  Upper Cabresto Creek 
is characterized by steep valley walls and a high hydraulic gradient, similar to Red River along 
the mine site.  Lower Cabresto Creek was established as a reference for Red River south of the 
east tailing facility boundary to the fish hatchery.  Surface water samples were collected at a total 
of four reference locations, RRS-18, RRS-20, RRS-23, and RRS-27 (upstream to downstream).  
Lower Cabresto Creek is characterized by a wide valley, a low hydraulic gradient, and 
anthropogenic influences, similar to Red River along the tailing facility.   

Stream flow diminishes in Cabresto Creek due to surface water diversions from the creek by the 
Llano and Cabresto #4 ditches during the irrigation season.  As a result, site RRS-18 was not 
sampled during the summer 2003 event. 

Other Stream Sampling 
Many of the surface water sites on Red River and Cabresto Creek were used for the collection of 
other media samples, such as sediment and aquatic biota.  Also, as part of the RI, EPA conducted 
focused studies along Red River, including a transect study to provide detailed, closely spaced 
data and a GSI study, and the USGS conducted a radon study in the area of Springs 13 and 39 to 
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evaluate rates of groundwater flux into the river.  A summary of the various types of data 
collected at these stream sites, including the abiotic data (e.g., surface water and sediment 
chemistry) and the aquatic biota data (e.g., fish populations, bioassays, stream habitat) are 
provided on Figure 2.2-2 (stations adjacent to the mine and tailing facility) and Figure 2.2-3 
(stations upstream of the mine site and upstream of the tailing facility).  The collection of these 
other types of data is discussed in subsequent report sections.  The collection and analysis of 
sediment samples is discussed in Section 2.3.  The collection of aquatic biota data is discussed in 
Section 2.7.  A summary of EPA’s and USGS’s focused studies on Red River is provided in 
Section 2.10.3. 

2.2.2.2 Lakes, Ponds, and Unique Habitats 

Surface water samples were collected from lakes, ponds, and ecologically unique habitats.  This 
sampling included Eagle Rock Lake, upper Fawn Lake, Hunt’s Pond, and several beaver ponds 
on Red River.  The sample locations are shown on Figure 2.2-1. 

Eagle Rock Lake is downstream of the mine, approximately 1,000 feet downstream of the Questa 
Ranger Station, and it receives water from Red River.  Upper Fawn Lake is located upstream of 
the mine site and it also receives water from the Red River; hence, it was sampled to provide a 
reference for Eagle Rock Lake.  Each lake was sampled at three locations: at littoral areas near 
the inlet (ERLIN and UFLIN) and the outlet (ERLOUT and UFLOUT), and at locations in the 
middle of the lake (ERLMID and UFLMID).  Samples were collected during the four FSP 
seasonal sampling events, except that upper Fawn Lake was sampled in April 2003 instead of 
March 2003 because the lake was frozen (Table 2.2-3). 

Hunt’s Pond is located in Questa.  It was sampled once at two locations (Hunt’s Pond NW and 
Hunt’s Pond MID) in May 2004 (Table 2.2-3).  Sampling of Hunt’s Pond was part of the 
historical tailing spill investigation under DP-933 (Table 2.2-1). 

Beaver dams have formed ponds or “unique habitats” within the Red River channel.  Two 
general areas of ponded surface water were sampled during the RI, one along the mine site and 
the other south of the tailing facility.  The ponds along the mine site are in the vicinity of Spring 
39.  Surface water samples collected from these ponds have been identified as Unique 1, 4, and 
5.  The pond sampling south of the tailing facility included two locations, one approximately 
500 feet downstream of Hunt’s Pond (Unique 2 and 3) and the other approximately 100 feet west 
of the 002 Outfall at Red River (Unique 6).  During the RI data collection period, some of these 
ponds had breached and no longer impounded any water, and sampling ceased.  Unique 1, 2, and 
3 were sampled in March 2003 and Unique 3, 4, 5, and 6 were sampled in September 2003 
(Table 2.2-3).   

2.2.2.3 Mine Site Storm Water Catchments 

The mine storm water catchments temporarily collect water from seeps and springs, or from 
snowmelt and storm water runoff.  Catchment water was sampled from seven sites when water 
was found to flow or pond for 24 hours or more.  Locations of the catchments are shown on 
Figure 2.2-1.  Because the catchments could be sampled only when they contained water, 
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sampling was more irregular than for other surface water sites.  Several of the catchments are 
included in the quarterly compliance monitoring for DP-1055.  Most of the catchments were 
sampled in September 2003, and fewer catchment sites were sampled during the other sampling 
events (Table 2.2-3). 

The upper Capulin Canyon catchment is an operational system that collects seepage and runoff 
from the Capulin Rock Pile area.  The catchment may be dry in the summer or covered by ice in 
the winter.  Water from the catchment is pumped/piped eastward through the ridge between the 
Capulin Canyon and Goathill Gulch watersheds, and discharged to the Goathill Gulch drainage.  
Surface water samples were collected at the catchment (CAPULIN1) and at the discharge in 
Goathill Gulch (CAPULIN SPRING). 

The other catchments at the mine site that temporarily collect runoff from snowmelt or 
rainstorms include: 

• Mill area (STORM1) 

• Sugar Shack West (SUGAR SHACK WEST CATCHMENT) 

• Goathill Gulch Catchment (GHGC POND) 

• Lower Goathill Gulch (LOWER REACH GOATHILL GULCH) 

• Lower Capulin Canyon (LOWER REACH CAPULIN CANYON) 

The Sugar Shack West catchment was filled in and leveled off on January 18, 2006, and is no 
longer a sampling point. 

2.2.2.4 Drainages Upstream of the Mine 

Hottentot Creek and Hansen Creek are ephemeral drainages upstream of the mine site that were 
sampled (Figure 2.2-1).  The drainages may flow during and shortly after rainstorms, depending 
on the location, duration, and intensity of the rainstorms.  One sample was collected in summer 
2003 at the headwater of Hansen Creek at the base of a scar (base of Hansen Creek scar).  This 
sample represented baseflow conditions in Hansen Creek.  The mouths of Hansen Creek and 
Hottentot Creek were sampled during post-storm sampling on September 10, 2003 (see Section 
2.2.1.2).  The headwater of Hansen Creek was sampled again on April 4, 2004.  A summary of 
sample collection in drainages upstream of the mine is provided on Table 2.2-3. 

2.2.2.5 Irrigation Ditches and Irrigation Return Flow Ditches 

Several irrigation ditches in Questa divert water from Red River or Cabresto Creek.  These 
ditches were sampled during the four FSP seasonal sampling events if they were flowing at that 
time.  Ditches diverting water from Red River that were sampled included the North Ditch (aka 
Embargo Road Ditch), Central Ditch (aka Middle Ditch), and South Ditch (aka South Side 
Ditch).  The Cabresto Ditch #4 diverts water from Cabresto Creek, and it also was sampled.  
Surface water samples (ND-1, CD-1, SD-1, and Cabresto Ditch #4) were collected from the 
ditches just downstream of the point of diversion (head gate).  North Ditch was sampled at site 
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ND-1 three times during the RI in fall 2002, summer 2003, and fall 2003.  Central Ditch (site 
CD-1) was sampled during all four FSP seasonal sampling events.  South Ditch (site SD-1) and 
Cabresto Ditch #4 were sampled twice, in summer and fall of 2003.  An additional sample was 
collected from the North Ditch in May 2004 near its terminus at the western end of Embargo 
Road at site ND-6. 

Additional sampling of South Ditch, North Ditch, and lower Cabresto Creek was conducted in 
response to concerns of a Questa homeowner regarding the quality of their irrigation ditch water.  
EPA conducted the sampling on August 24 and 25, 2005 with Molycorp representatives present.  
Eight surface water samples were collected during this event (Table 2.2-7). 

Four samples were collected from the South Ditch: 

• SD-4 – approximately 0.5 mile southwest of Molycorp lower Sump 

• SD-5 – approximately 0.5 mile southwest of Molycorp lower Sump and 100 feet 
downstream of DTCH1SRV sign 

• SD-6 – downstream of head gate off of Red River 

• SD-7 – approximately 0.5 mile southwest of Molycorp lower Sump and 100 feet 
upstream of DTCH1SRV sign 

Three samples were collected from the North Ditch: 

• ND-7 – at terminus of the ditch south of the tailing facility Dam No. 1 

• ND-8 – 100 feet upstream of confluence with Cabresto Creek 

• ND-9 – downstream of head gate off Red River 

One sample was collected from Cabresto Creek (LOWER CABRESTO CREEK 2), which was 
located 50 feet upstream of the confluence with North Ditch.   

The area south of the tailing facility is an area where flood irrigation is practiced.  This area is 
also the terminus for the North Ditch where non-diverted irrigation water flows onto pastures 
bordering Red River.  The irrigation practices and return flows have created a high water table 
condition in the low-lying area south of the tailing facility where irrigation return water enters 
Red River via small ditches and overland flow.  Two of the irrigation return flow ditches were 
sampled.  At one of the return flow ditches, samples were collected at locations LR-4 and 
LR-4U.  LR-4 is located approximately 400 feet upstream of Molycorp’s 002 Outfall pipe, 
approximately 10 feet from the confluence with Red River.  LR-4U is located approximately 
150 feet farther upstream on the ditch.  The other return flow ditch was sampled at location LR-6 
where it empties into Red River approximately 100 feet downstream of the 002 Outfall pipe.  
During the RI period, location LR-4 was sampled five times, location LR-4U was sampled one 
time, and location LR-6 was sampled three times (Table 2.2-3).  Sampling in May 2004 was in 
addition to the FSP work scope (Table 2.2-1).   
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2.2.2.6 Tailing Impoundments 

The tailing impoundments are operational ponds that impound water and tailing.  As such, the 
surface water does not occur naturally like water in the river.  During the RI data collection 
period, there were four operational ponds and each was sampled at multiple random locations.  
Locations SW12-1 through SW12-10 were sampled in fall 2002 only.  Another location at the 
western tailing impoundment, SW12-WTP, was sampled in February 2003.  Sample locations 
are shown on Figure 2.2-1.  A summary of sampling at the tailing impoundments is provided on 
Table 2.2-3. 

Seven additional surface water samples were collected from the tailing impoundments to satisfy 
permit requirements specified in DP-933.  The site ID for these samples is “Decant” (Table 
2.2-3).  The samples were collected near the tailing discharge pipe at variable locations in the 
decant ponds, thus the sample site is not shown on Figure 2.2-1.   

2.2.3 Surface Water Data Collection Procedures 
This section provides a summary the surface water data collection procedures.  The following 
topics are included: 

• Section 2.2.3.1 River and Stream Sampling 

• Section 2.2.3.2 River and Stream Flow Measurements 

• Section 2.2.3.3 Snowmelt Runoff Sampling 

• Section 2.2.3.4 Rainstorm Event Sampling 

• Section 2.2.3.5 Lake, Pond, and Impoundment Sampling 

• Section 2.2.3.6 Other Surface Water Sampling 

Data collection procedures were consistent with the FSPs (URS 2007c, 2003a) and appropriate 
SOPs.  Field data were recorded in field logbooks or on Field Data Sampling Sheets.  This 
information is maintained in the project file. 

2.2.3.1 River and Stream Sampling 

Surface water sampling for the RI followed the methods described in SOP 1.0 using equipment 
decontaminated in accordance with SOP 6.0.  Sampling was performed no sooner than 24 hours 
following a precipitation event so that surface runoff is minimal and results are not influenced by 
runoff or precipitation.  Samples along the river were typically collected from the downstream to 
the upstream end of a particular stream reach.   

Samples were collected from the same cross-section of the stream as that used for stream flow 
measurements (Section 2.2.3.2) and always prior to making stream flow measurements.  Several 
subsamples of approximately equal volume were collected across the width of the stream and 
combined to form a single composite sample.  Samples were collected using the “container 
immersion” method or the “dip and transfer” method.  Water samples were collected by filling a 
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sample collection container held just beneath the surface of the water with the open end of the 
container pointing upstream.  A vertical composite of the water column within each subsample 
area was collected by slowly submersing the container from the water surface to near the stream 
bottom.  The number of subsampling points across the stream at each location varied based on 
field conditions (e.g., the width of the water body, the flow velocity).  Subsampling occurred 
over a period of several minutes to provide a time-integrated composite sample.  Once all 
subsamples were composited in the sample container, the sample was thoroughly mixed and 
aliquots of the composite sample transferred to the sample bottles containing appropriate 
preservative or filtered in accordance with SOP 3.0.  Field parameters (Section 2.2.4) were 
measured on an aliquot of the composite sample in accordance with SOP 8.0, and recorded for 
each sample.  The sample bottle exteriors were decontaminated, labeled per SOP 9.0, then placed 
into a cooler with ice.  The sample coolers were shipped under chain-of-custody (COC) 
procedures (SOP 9.0) to the laboratory for analyses (Section 2.2.4).   

2.2.3.2 River and Stream Flow Measurements 

Stream flow measurements were collected from all of the surface water monitoring locations 
practicable as described in the FSP (URS 2007c).  During some winter months, ice cover on the 
river prevented measurement of stream flow.  Stream flow was measured in accordance with 
SOP 7.0 using the traditional stream gaging technique, the velocity-area method, incorporating a 
vertical-axis current meter.  In general, the standards outlined in American Society for Testing 
and Materials (ASTM) D3858 Open-Channel Flow Measurement of Water by Velocity-Area 
Method (ASTM 2003) were followed per SOP 7.0.   

For the area-velocity method, a straight section of the river or stream was selected that was 
relatively unobstructed from large boulders or debris.  The channel cross section was divided 
into approximately 20 subsections so that each subsection contained 10 percent of the flow, or 
less.  Subsections were more closely spaced if a stream had an unusually deep portion in the 
cross section, or if velocities were higher than usual for the cross section.  

A Marsh-McBirney Model 2000 Flo-Mate current meter (Type AA) was used to measure the 
velocity of flowing water.  For water depths greater than 2 feet, velocity measurements were 
taken at 0.2 and 0.8 of the total depth, as measured from the water surface.  For water depth less 
than 2 feet, velocities were taken at 0.6 of the total water depth.  Velocities were measured by the 
current meter for a minimum of 40 seconds up to 70 seconds.  The volumetric rate of flow (i.e., 
discharge rate) was computed by multiplying the velocity times the cross-sectional area for each 
subsection.  The discharge for each subsection was summed to obtain the total discharge through 
the section.  Stream flow discharge measurements were recorded in logbooks and later 
transferred into spreadsheets for calculation of flow.  Copies of spreadsheet calculation sheets are 
contained in the project files.  

For very small flows from streams, a cutthroat flume was used to measure flow.  The flume was 
positioned in the channel and leveled.  A small earthen dam was constructed around the flume to 
pond water and direct it through the flume.  The depth of water was measured in the throat of the 
flume and converted to a flow rate based on look-up tables provided by the flume manufacturer.  
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For even lower flow rates, a volumetric method was used, which included filling a graduated 
container with the flowing water over a known period of time.   

2.2.3.3 Snowmelt Runoff Sampling 

Automatic samplers were positioned on the riverbank at five Red River sampling locations 
(Section 2.2.1.1) to collect river samples during the onset of snowmelt runoff in April 2003.  
Samplers were secured to wooden platforms.  Suction tubes from the samplers to the river were 
placed in protective 1-inch diameter polyvinyl chloride (PVC) pipe and anchored to the bank.  
The end PVC pipes and suction tubes were positioned about 2 to 4 inches above the channel 
bottom so that sediment would not be drawn into the suction tube when the sampler was 
activated.  A wooden protective cover was placed over each sampler and locked to the platform.  
Each sampler had the capacity to collect 24 liters of water in 24, 1-liter polyethylene bottles.  
The bottles were held in a tray that rotates after each bottle is filled.  The sampler was 
programmable and allowed for collection of samples at predetermined times, or after a threshold 
stage or flow is reached in the river.  Procedures for sampler installation, maintenance, and 
sample collection and management are contained in the FSP, Addendum One for Automatic 
Samplers on the Red River (URS 2007f). 

In addition to the automatic samplers, a staff gage was installed at each of the five locations.  A 
graduated metal tape was attached to a metal t-post and driven into the riverbank at the water’s 
edge.  A rain gage also was installed in a relatively clear area at each location.  The staff and rain 
gages were installed to collect data for use in making correlations between river flow, river stage 
rise, and rainfall that would be the basis for triggering samplers for storm event sampling 
(discussed in Section 2.2.3.4). 

Beginning in mid-April, the average daily flow at the gage was greater than 30 cfs, which was 
the pre-determined flow for triggering the samplers (URS 2007f).  A noticeable change in the 
color of the river from clear to a light, whitish yellow occurred at this time indicating increased 
turbidity caused by the increased flow in response to the snowmelt runoff.  URS personnel 
initiated snowmelt sampling on April 20, 2003.  Each of the five samplers was manually 
triggered to collect samples.  Samples were collected over a 5-day period on day one (April 20), 
day three (April 22), and finally on day five (April 24).  The samplers were triggered in an 
upstream to downstream (synoptic) sequence in an attempt to sample the same parcel of water as 
it moved downstream at the approximate velocity of the water.  On each of the 3 days, the 
upstream sampler at RR-6 was triggered in the morning, followed by the sampler at RR-8 
(1 hour later), RR-12 (1½ hours later), RR-15 (½ hour later), and LR-16 (3 hours later).  The 
time spacings between triggering of samplers were based on estimated travel times using 
previously measured water velocities and distances between sampling locations.  The total time 
from the initial triggering of the sampler RR-6 to triggering of the sampler at LR-16 was 6 hours. 

Each sampler collected six, 1-liter bottles at four, 30-minute intervals for a total of 24 bottles and 
four separate samples.  Water in each bottle in the carousel was analyzed for field parameters 
(Section 2.2.4). 
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Sample water was processed and placed into bottles provided by the laboratory.  Samples were 
shipped to the laboratory under COC procedures (SOP 9.0) for analyses (Section 2.2.4).  A 
composite sample was collected from the fifth or sixth bottles out of each sampling interval for 
chronic toxicity testing by Chadwick Ecological Consultants, Inc. (CEC) (see Section 2.7.9.3).  
One bottle from each sample interval was used as a contingency bottle or for quality 
assurance/quality control (QA/QC) purposes.  A field duplicate was collected at RR-12 and a 
matrix spike/matrix spike duplicate (MS/MSD) was collected at RR-8 on each day.  Three 
rinsate blanks were collected from various bottles.  Additional information on QA/QC 
procedures is provided in Section 2.11.  

Decontamination of the sample bottles and suction tubing was performed on days between 
sample collection and upon completion of sampling in accordance with procedures in the FSP 
Addendum (URS 2007f).  Decontamination of sample bottles included a wash with a deionized 
water and Alconox mix, followed by a triple rinse with deionized water.  Decontamination of the 
suction tubing included running the manual sampling cycle that suctioned a deionized water and 
Alconox mix through the tubing.  This was followed by another manual cycle that suctioned a 
rinse of deionized water. 

2.2.3.4 Rainstorm Event Sampling 

The same automatic samplers and locations used for snowmelt runoff sampling were used to 
collect Red River samples during rainstorm events.  An important aspect of this type of sampling 
is that all samplers collect water during the same event.  Localized storms are common in the 
Red River valley resulting in local increases in flows; therefore, sampling of large storms that 
may impact the river along the entire mine site to the fish hatchery reach was targeted.  
Thunderstorms in the watershed are generally short-lived events, with durations ranging from as 
little as 10 to 15 minutes to a couple of hours.  The majority of rain occurs in July and August 
during the monsoon season when considerable moisture from the Gulf of Mexico tracks 
northward into the state.  Flows measured at the USGS Questa Ranger Station gage show a 
sudden, sharp increase in response to rainstorms.  Consequently, a rise in river stage was chosen 
as the appropriate means to trigger, or activate, the automatic samplers during storm events.  To 
determine the appropriate rise in river stage to trigger the samplers during a substantial 
rainstorm, a multi-step methodology was used as described below.  The methodology was 
presented to and approved by EPA prior to the storm event sampling. 

Step 1 – Relationship Between Rainfall and Rise in Stage at USGS Gage 
Precipitation data collected at the mill were plotted against the river stage at the USGS gage for 
2001 and 2002.  An example of such a plot for September 2002 is shown on Figure 2.2-4.  Based 
on this and other plots, rainfall on the order of 0.5 inch tends to increase the river stage by about 
0.5 foot.  Rainfall around 0.2 inch or less does not create a significant rise in river stage.  From 
inspection of these types of rainfall-river stage plots, rainfall events of 0.5 inch or greater were 
targeted for storm event sampling. 
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Step 2 – Correlation Between Rise in River Stage at Samplers and at USGS Gage 
Staff gage measurements at each of the sampler locations and river stage at the USGS gage at the 
Questa Ranger Station were used to develop a relationship between the two.  From April 2003 
(when the staff gages were first installed) to July 2003 several staff gage measurements were 
made at each sampler location and the corresponding river stage at the USGS gage was obtained.  
Flows over this period of time ranged from the mid-20s to about 100 cfs during the peak 
snowmelt runoff (the range of flows anticipated to result from summer rainstorms).  The 
corresponding rise in river stage through this period was on the order of 1 foot at the USGS gage.  
This information was plotted for each sampler location to establish a relationship with the river 
stage at the USGS gage.  An example of the correlation between the USGS gage and RR-12 
sampler location is shown on Figure 2.2-5.  The correlation between the two locations was good 
with a coefficient of determination of 0.84.  Similar relationships resulted for the other three 
samplers along the mine site.  A relationship for the LR-16 location near the hatchery and the 
USGS gage was not developed because it is downstream of the USGS gage, and river stage 
would be affected by inputs from Cabresto Creek, storm runoff in Questa, etc.  

The developed correlations at each sampler locations showed that for a given increase in river 
stage a similar magnitude increase in stage occurred at the USGS gage.  For example, at RR-12 
(Figure 2.2-5), a 0.5 foot rise in river stage correlated to a similar 0.5 foot rise in stage at the 
USGS gage.  This one-to-one correlation was important in determining how to trigger the 
samplers. 

Step 3 – Establishing Stage Rise for Storm Sampling  
Knowing that about 0.5 inch of rainfall is required to increase the river stage and be 
representative of a moderate rain event, each sampler was set to activate when the river stage 
increased by 0.2 foot.  ISCO Liquid-level sensors were used at each sampler to trigger the 
sampling sequence.  The Liquid-level sensors were positioned 0.2 foot above the water surface 
and as the water rises and contacts the sensor, the sampler is activated.  The sensor at each 
sampler could be set at 0.2 foot above the water surface because of the one-to-one correlation 
determined in Step 2.  As it turned out, samples were automatically collected upstream and 
downstream during each storm event, which was a goal of the storm sampling investigation.  An 
exception to this was during the storm event on August 13, 2003 when personnel were on site 
and manually triggered each sampler (upstream to downstream) as the plume of discolored water 
passed the sampler. 

Storm event surface water samples were collected every 30 minutes, over four sampling intervals 
for a collection duration of 2 hours.  A total of four samples were collected for each event.  This 
frequency of sample collection was determined by reviewing past storm durations and the length 
of time the river stage increased.  In order to collect sufficient volume for the scheduled chemical 
analyses, six 1-liter bottles were programmed to be filled during each sampling interval.  Four 
sample bottles were collected at each timed sampling interval such that 4 liters would be 
available for analysis.  Samplers were also programmed to fill an additional two bottles during 
each sampling interval so that aliquots could be composited and submitted for acute toxicity 
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testing (Section 2.7.9.4) and QA/QC samples could be collected.  Samples were shipped to the 
laboratory under COC procedures for analyses (Section 2.2.4).  

2.2.3.5 Lake, Pond, and Impoundment Sampling 

Sampling of surface water in Eagle Rock Lake, upper Fawn Lake, Hunt’s Pond, and the tailing 
impoundments followed procedures in SOP 1.0.  Deep-water sampling bottles, such as 
Kemmerer samplers, alpha bottles, and beta bottles, were used to collect the samples.  A non-
metallic (e.g., acrylic) sampling bottle was used to avoid contamination of metals analyses.  A 
sampling bottle that collected sufficient water in one “grab” to fill all laboratory bottles and 
beaker for field parameters was used.  By collecting a single large sample, the problem of having 
to take two or more grabs from a depth and then having to mix the sample to attempt to achieve 
homogeneity of the sample was avoided.  Decontamination procedures in SOP 6.0 were 
followed. 

A boat was used to maneuver to the desired location in the lake, pond, or impoundment.  The 
sampler was lowered into the water until it reached the desired depth.  If sampling from more 
than one depth, samples were collected from shallow-to-deep depths to avoid mixing water 
layers.  The attached messenger on the sampler line was released to close the sample bottle at the 
desired depth.  The sample bottle was then retrieved, opened, and the water was distributed to the 
laboratory sample bottles.  If volatile analysis was to be performed, water was delivered to the 
sample bottle very slowly to minimize turbulence and potential loss of volatiles.  Laboratory 
sample bottles were placed on ice.  Samples were shipped under COC procedures (SOP 9.0) to 
the laboratory for analyses (Section 2.2.4). 

2.2.3.6 Other Surface Water Sampling 

Water samples also were collected from beaver ponds, mine site storm water catchments, 
drainages upstream of the mine, and irrigation ditches.  For each of these water bodies, sampling 
followed procedures contained in SOP 1.0 that included a grab sampling technique.  Surface 
water samples were collected from irrigation ditches just downstream of the point of diversion 
(head gate), or at various locations along the ditch (which was the case in the August 2005 
irrigation ditch sampling by EPA). 

A sampling container was used to collect sufficient water in one grab to fill all laboratory bottles 
and the beaker used to analyze field parameters.  If volatile analysis was to be performed, water 
was delivered to the sample bottle very slowly to minimize turbulence and potential loss of 
volatiles.  Laboratory sample bottles were placed on ice.  Samples were shipped under COC 
procedures to the laboratory for analyses (Section 2.2.4).  Decontamination procedures in SOP 
6.0 were followed. 
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2.2.4 Surface Water Analyses 
Surface water samples were collected from a total of 97 sites during the RI.  The analyses 
performed on samples from each site for the various sampling events are summarized on 
Table 2.2-3 for the seasonal sampling events and on Tables 2.2-4 through 2.2-7 for the special 
sampling events. 

The surface water samples collected during the RI were analyzed for the following routine 
analytes, with some exceptions noted in Tables 2.2-3 through 2.2-7 and in this section: 

• Total and dissolved TAL metals plus boron and molybdenum (see Table 2.11-3 for a 
complete list of analytes) 

• Anions including chloride, total cyanide, fluoride, nitrate, nitrite, nitrate plus nitrite (for 
limited samples and events), ortho-phosphate, and sulfate 

• General chemistry including alkalinity suite (see Table 2.11-3), ammonia, total 
phosphorous, total dissolved solids (TDS), TKN, TOC, total suspended solids (TSS), 
laboratory pH and specific conductance (SC) (for limited events), and hardness 

• Biological oxygen demand (BOD) and chemical oxygen demand (COD)  

• Field parameters including analyses of dissolved oxygen (DO), reduction-oxidation 
potential (Eh), pH, SC, temperature, and turbidity 

Additional analyses and analyses that deviated from the routine analytes listed above were 
performed at select sites as follows: 

• Chromium (VI) was analyzed in samples collected in fall 2002 at 34 surface water sites 
including three stream reference sites (Zwergle, RRS-9, and RRS-12), 13 Red River sites 
in the vicinity of the mine site and tailing facility, three sites each in Eagle Rock Lake 
and upper Fawn Lake, one catchment site, two irrigation ditch sites, and nine tailing 
impoundment sites, in addition to the analytes listed above (Table 2.2-3). 

• Explosives, VOCs, and SVOCs were analyzed in samples collected in fall 2002 at 16 
surface water sites, including five reference sites on Red River, nine sites on Red River in 
the vicinity of the mine site and tailing facility, and one site each in Eagle Rock Lake and 
upper Fawn Lake, in addition to the analytes listed above (Table 2.2-3). 

• Sampling of the decant pond (Decant site) included analyses of seven samples for diesel 
and motor oil range organics, with one sample also analyzed for gasoline range organics 
(GRO), in addition to the analytes listed above (Table 2.2-3). 

• Six sites on Red River along the mine site and one site at the mouth of Columbine Creek 
were analyzed for stable isotopes of hydrogen (2H) and oxygen (18O) (Table 2.2-6).  Four 
of these samples were analyzed for metals and a reduced list of general chemistry 
parameters and anions than those shown above.  The other three sites were sampled 
during a seasonal sampling event and were analyzed for the analytes listed above. 
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• Samples collected during snowmelt and rainstorm events were analyzed for the routine 
analytes listed above except for the alkalinity suite, total cyanide, ortho-phosphate, 
ammonia, total phosphorous, TKN, TOC, BOD, COD, and field parameters DO, Eh, 
temperature, and turbidity. 

• Irrigation ditch samples collected by EPA in August 2005 were analyzed for total TAL 
metals plus boron and molybdenum, fluoride, sulfate, laboratory pH, uranium, GRO, and 
diesel range organics (DRO) (Table 2.2-7).   

The laboratory analyses were performed by Severn Trent Laboratories (STL) in Burlington, 
Vermont, except that isotopes were analyzed by University of Arizona, ammonia was analyzed 
on site, and chromium (VI) was analyzed either on site or at STL in Denver, Colorado.  Section 
2.11 provides additional details on the laboratories used, the analytical methods used, and the 
QA/QC procedures implemented for the sampling and analyses during the RI period. 
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2.3 SEDIMENT SAMPLING 
Sediment sampling and analyses were conducted during the RI to evaluate the presence or 
absence and nature and extent of COPCs in sediments within surface water bodies in the area of 
the mine site and tailing facility.  In order to provide a comparison to sediment in the mine site 
and tailing facility areas, the sampling included sediments from reference areas that have not 
been affected by Molycorp mine operations. 

Sediment sampling was performed in accordance with the FSP (URS 2007c) and the following 
SOPs developed for the RI (URS 2007d), with approved modifications that are noted in this 
section: 

• SOP 5.0 - Sediment Sampling 

• SOP 6.0 - Decontamination of Sampling Equipment 

• SOP 9.0 - Sample Management 

• SOP 23.0 - Investigation Derived Waste Management 

The following subsections provide the locations of the sediment sampling sites and the sampling 
dates (Section 2.3.1), a summary of the sediment sample collection procedures (Section 2.3.2), 
and the analyses performed (Section 2.3.3). 

2.3.1 Sediment Sampling Sites and Sampling Dates 
Sediment sampling sites were co-located with surface water sampling sites (Section 2.2.1), 
unless noted otherwise in this section, in the following areas: 

• Red River and Cabresto Creek (Section 2.3.1.1) 

• Lakes, ponds, and unique habitats (Section 2.3.1.2) 

• Drainages upstream of the mine (Section 2.3.1.3) 

• Irrigation ditches and irrigation return flow ditches (Section 2.3.1.4) 

• Tailing impoundments (Section 2.3.1.5) 

The rationale for selecting these sample sites was discussed previously in Section 2.2.1 (Surface 
Water Sampling Sites and Sampling Dates).  The locations of the sediment sampling sites are 
shown on Figure 2.3-1. 

Sediment sampling generally occurred during the four main RI surface water sampling events as 
follows, with some exceptions noted in this section: 

• Fall 2002 - September 26 through October 8, 2002 (low flow) 

• Spring 2003 - March 18 through March 23, 2003 (pre-snowmelt runoff, low flow) 
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• Summer 2003 - July 13 through July 17, 2003 (low to moderate flow) 

• Fall 2003 - September 21 through September 26, 2003 (low flow) 

These four main sampling events were described previously in Section 2.2.1 (Description of 
Surface Water Sampling Events).  A summary of the dates when sediments were sampled is 
provided in Table 2.3-1.  Additional sediment sampling was conducted during EPA’s focused 
studies of Red River in fall 2004 to better characterize the stream substrate for physical habitat 
evaluation.  This sampling is discussed in Section 2.10.3.2. 

2.3.1.1 Red River and Cabresto Creek 

Sediment samples were collected from 39 sites in Red River and Cabresto Creek during the four 
main sampling events.  These sites include those located in reference areas upstream of the mine 
site and tailing facility, and sites located along and downstream of the mine site and tailing 
facility (Figure 2.3-1). 

To provide reference data for the area unaffected by Molycorp operations, sediment samples 
were collected at seven stations on Red River upstream of the mine and at nine sites on Cabresto 
Creek.  The Red River reference sites, from upstream to downstream, are ZWERGLE, RR-1, 
RR-3, RR-4, RR-5, RR-6, and RR-6A.  These sites provide a reference for potentially affected 
Red River sediments along the mine site.  Five reference sites were located in the steep mountain 
valley on upper Cabresto Creek to provide additional reference data for Red River sediments 
along the mine site.  These sites include RRS-9, RRS-12, RRS-13, RRS-15, and UPPER 
CABRESTO CREEK.  There were four sites on lower Cabresto Creek, which flows within a flat 
plain, to provide a reference for sediments in Red River along the tailing facility.  These sites 
include RRS-18, RRS-20, RRS-23, and RRS-27.  Sediments were not sampled at the UPPER 
CABRESTO CREEK site in fall of 2002, or at RRS-18 in summer 2003, because the stream was 
dry due to irrigation diversions. 

Sediments were sampled at 15 sites on Red River to evaluate potential effects from operations at 
the mine site.  These sites include RR-7, RR-8, RR-8A, RR-10, RR-10A1, RR-11A1, RR-11B, 
RR-11C, RR-12, RR-13, and RR-14, located along the mine site, and sites RR-15, RR-16, 
RR-17, and RR-18A located downstream of the mine site to the confluence with Cabresto Creek. 

Sediment samples were collected at eight sites on Red River from the confluence with Cabresto 
Creek downstream to the fish hatchery to evaluate potential effects from the tailing facility.  
These sites included RR-18B, RR-20, LR-1, LR-5, LR-8A, LR-11A, LR-13, and LR-16. 

In addition to the sampling at Red River sites described above, sediments were sampled at 
selected Red River sites in October of 2003 and 2004 for EPA’s GSI studies.  This study is 
summarized in Section 2.10.3.1. 
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2.3.1.2 Lakes, Ponds, and Unique Habitats 

Sediments were collected from 15 sites located in upper Fawn Lake, Eagle Rock Lake, Hunt’s 
Pond, and several beaver ponds (unique habitats) along Red River.  The sample locations are 
shown on Figure 2.3-1. 

Upper Fawn Lake and Eagle Rock Lake are both fed by diverted water from Red River at an 
inlet.  The lake water flows back into the river at an outlet.  Upper Fawn Lake is located 
approximately 1½ miles upstream of the mine, but downstream of several creeks draining 
hydrothermal scars.  It is approximately 1.3 acres in size and was constructed in the early 1960s.  
Sediments in upper Fawn Lake were sampled to provide reference data for Eagle Rock Lake, 
located approximately 1 mile downstream of the mine.  Eagle Rock Lake is approximately 
2.8 acres in size and was constructed in the mid-1950s. 

At each lake, samples were collected near the inflow (UFLIN and ERLIN), near the outlet 
(UFLOUT and ERLOUT), and near the middle of the lake (UFLMID and ERLMID).  Samples 
were collected during the four main sampling events, except that upper Fawn Lake was frozen 
during the March 2003 event and therefore was sampled about a month later on April 9, 2003. 

Three sediment samples were collected in Hunt’s Pond, located adjacent to the Red River in 
Questa (Figure 2.3-1), in May 2004 subsequent to the four main surface water sampling events 
for the RI.  This sampling was part of the historic tailing spill investigation (URS 2004a) under 
DP-933 (see Section 2.10.2).  The samples were collected just above the water level from the 
sides of the pond on the east (HUNT-SED1), south (HUNT-SED2), and west (HUNT-SED3) 
(Figure 2.3-2), because previous dredging of the pond removed most of the sediments from the 
pond bottom (see Section 2.3.2.2).  These sediment samples were not co-located with surface 
water samples. 

Sediment samples were collected from six beaver ponds (Unique 1 through Unique 6) that were 
built within the Red River channel (Figure 2.3-1).  One sampling site was located in each pond.  
Ponds Unique 1, Unique 4, and Unique 5 were located along the mine site near Spring 39.  
Unique 1 was a beaver pond that formed behind a large dam built across Red River 
approximately 0.25 mile upstream of the entrance to Molycorp.  Unique 4 was a pond located 
adjacent to Unique 1.  Pond Unique 5 was formed by a small beaver dam located approximately 
500 feet upstream of Unique 4.  Ponds Unique 2, Unique 3, and Unique 6 were located in the 
tailing facility area.  Ponds Unique 2 and Unique 3 were formed by smaller dams built across 
Red River downstream of the lower sump.  Pond Unique 6 was located at the confluence of 
Outfall 002 and the Red River.  The outfall drainage flows in a separate channel for 
approximately 100 feet before entering the river.  A small dam was built at this confluence and 
the Unique 6 sediment sample was collected behind it. 

Ponds Unique 1, Unique 2, and Unique 3 were sampled during the March 2003 event.  These 
three ponds were breached during the spring 2003 runoff.  Pond Unique 3 was rebuilt and 
sampled again during the September 2003 event.  Ponds Unique 4, Unique 5, and Unique 6 were 
sampled only during the September 2003 event. 
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2.3.1.3 Drainages Upstream of the Mine 

One sediment sample was collected in Hansen Creek during the summer 2003 event on July 17.  
Hansen Creek is an ephemeral drainage upstream of the mine (Figure 2.3-1).  The sample was 
co-located with a surface water sample.  This sampling was additional to the FSP (URS 2007c) 
work scope. 

2.3.1.4 Irrigation Ditches and Irrigation Return Flow Ditches 

Sediment samples were collected from several irrigation ditches in Questa.  These sediment 
sample locations are shown on Figure 2.3-1, with additional detail shown on Figure 2.3-3.  Three 
sites were sampled in South Ditch (SD-1, SD-2, and SD-3).  Five sites were sampled in North 
Ditch (ND-1, ND-2A, ND-3A, ND-4A, and ND-5).  Two samples were collected in Central (aka 
Middle, Unnamed) Ditch (CD-1, UD-1).  Three samples were collected in Gallegos Ditch 
(GD-1, GD-2, and GD-3).  Sampling of sites SD-1, ND-1, and CD-1 was part of the work scope 
in the FSP (URS 2007c), and the other sites were sampled following EPA’s request for 
additional sampling. 

Sites SD-1, CD-1, ND-1, and Cabresto Ditch #4 were co-located with surface water samples and 
samples were collected during the main RI sampling events, when water was flowing in the 
ditches.  This occurred in spring 2003 (CD-1 only) and in summer and fall of 2003 (SD-1, CD-1, 
ND-1, and Cabresto Ditch #4) (see Section 2.2.1.5).  The other sediment sample sites in ditches 
were not co-located with surface water samples.  These samples were collected after the last 
main sampling event was completed in fall 2003, and this sampling was additional to the scope 
of work in the FSP (URS 2007c).  Sites ND-2A, ND-3A, ND-4A, and ND-5 were sampled in 
November 2003.  Sites SD-2, SD-3, GD-1, GD-2, GD-3, and UD-1 were sampled in May 2004. 

Sediments were sampled in two irrigation return flow ditches located south of the tailing facility 
(LR-4 and LR-6) and were co-located with surface water sampling sites.  These return flow 
ditches collect drainage from fields and the drainage is discharged to Red River.  A description 
of the return flow ditches was provided in Section 2.2.2.5. 

2.3.1.5 Tailing Impoundments 

Sediment (tailing) samples were collected from 10 sites in the tailing impoundments (SW12-1 
through SW12-10).  Samples were collected during the fall 2002 sampling event only.  The 
sample sites were determined randomly by dividing the surface of the tailing facility into 10 
equal-sized areas, and superimposing a numbered grid on each area.  A randomly chosen number 
indicated the grid square that would be sampled.  The actual location in the field was an 
approximation of the random location, as the actual points in the ponds could not easily be 
surveyed.  Because the tailing facility is active and tailing was being deposited prior to and 
during the sampling, the actual outlines of the ponds changed in the time between the sample 
location selection and sample collection.  Some randomly selected points fell on dry land.  In 
these cases, surface water and sediment samples were collected at the nearest point to the 
randomly selected location that the boat could access. 
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2.3.2 Sediment Collection Procedures 
This section describes the collection of sediment samples for chemical and particle size analyses.  
Collection of sediment samples for sediment bioassay toxicity tests is described later in 
Section 2.7.10.  Sediment samples collected for bioassay toxicity tests were an aliquot of 
composited sediments collected for chemical and particle size analyses. 

The following subsections describe the sediment sample collection procedures for streams 
(Section 2.3.2.1); lakes, ponds, and impoundments (Section 2.3.2.2); and other sediment 
(Section 2.3.2.3). 

2.3.2.1 Stream Sediment Collection 

Stream sediments were collected from Red River and Cabresto Creek sites.  The FSP (URS 
2007c) called for the collection and analysis of separate samples from riffle and depositional 
parts of the streambed for these sites.  Sediment is partitioned differently between different areas 
of the streambed due to variation in stream velocity and differences in sediment particle density.  
Riffle is where shallow water flows swiftly and the water surface is broken into waves by 
obstructions wholly or partially submerged (Bates and Jackson 1987).  Typically, a coarser 
fraction of sediment (e.g., sand and gravel) deposits in riffle areas and the finer fraction (e.g., 
clay and silt) remains suspended in the water column.  The depositional part of the stream is in 
pool areas where water flows slowly, and the finer fraction of sediment falls out of the water 
column and deposits on the streambed.  Both riffle and depositional sediment samples were 
collected from the sampling sites on Red River and Cabresto Creek during the main RI sampling 
events in spring 2003, summer 2003, and fall 2003, except that a riffle environment did not exist 
at site RRS-20 on Cabresto Creek in summer 2003, thus only a depositional sample was 
collected.  During the fall 2002 sampling event, site conditions precluded the collection of 
representative riffle and depositional samples as described below. 

As discussed previously in Section 2.2.1.1, drought conditions existed in the spring and summer 
of 2002.  In a normal precipitation year, during spring snowmelt, the flow in Red River increases 
up to 10 times of the base flow.  These high flows scour the riverbed of sediment deposited over 
the previous year.  However, in 2002 the maximum flow during the spring snowmelt was low 
and no significant scouring took place during the snowmelt, thus sediment that had entered the 
river during the previous year remained in the river.  During summer 2002, several 
thunderstorms added additional sediment to the river.  As previously described in Section 
2.2.1.1, a storm on September 18, 2002 caused large amounts of sediment to be washed from 
drainages upstream from the mine (e.g., Hottentot, Straight, and Hansen creeks, Figure 2.3-1) 
into Red River.  This sediment covered the riverbed such that only the tops of the largest cobbles 
were visible in what was normally a cobbly mountain river.  The depositional environment of the 
riverbed was affected several miles downstream, and at some sampling sites the sediments in 
riffle and depositional areas of the river were indistinguishable.  As a result, during the fall 2002 
sampling event composite samples comprised of sediment collected in both riffle and 
depositional areas were collected at each site.  This change in procedure was documented on a 
Change of Procedure/Location Form (Appendix 2.1-1) and approved by the on-site EPA 
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representative.  During the other three main sampling events, a separate riffle and depositional 
sediment sample was collected at each site, in accordance with the FSP (2007c). 

Sediments sites were sampled from downstream to upstream, and the sampling was coordinated 
with surface water sampling (Section 2.2).  During the fall 2002 sampling event, surface water 
sampling occurred first at each location and was followed by sediment sampling.  Beginning in 
the spring 2003 event, surface water sampling was completed at all sites first, then sample sites 
were revisited to collect sediments.  The reason for this change was to shorten the time during 
which surface water samples are collected, minimizing the effects of diurnal changes in the river 
on water quality.  Sediment sampling is less affected by daily changes in the river flow and is 
more time intensive.  If benthic invertebrate and periphyton samples were collected at a 
particular site (see Section 2.7), these samples were collected prior to the sediment sample to 
avoid disturbing the biotic community. 

Sediment samples were collected using a decontaminated shovel.  At each site, sediments were 
collected from several riffle areas of the stream and composited into one “riffle” sample, and 
from several depositional areas and composited into one “depositional” sample.  Sediment was 
collected to a depth of less than 10 cm at each site, for both riffle and depositional samples. 

The sediment collected for chemical and particle size analyses was sieved using a #10 (2 mm) 
stainless steel screen and the material greater than 2 mm was discarded (the sediment collected 
for bioassay tests [Section 2.7.10] was not sieved).  The percentage of sediment retained by the 
sieve was estimated by the field staff and recorded.  The sediment was described including color, 
grain size, and amount of organic matter.  To aid in the sieving process, the sediment was rinsed 
with a small amount of river water, and the water was decanted after the fines had settled.  The 
sediment was then placed in sample jars that were appropriately labeled for chemical and particle 
size analysis. 

2.3.2.2 Lake, Pond, and Impoundment Sediment Collection 

Depositional sediment samples were collected in upper Fawn Lake and Eagle Rock Lake, and 
tailing was collected in the tailing impoundments from a boat using a petite Ponar sampling 
device.  Attempts were made to collect sediment samples from Hunt’s Pond in a similar manner; 
however, dredging of the pond in 2000 and 2003 removed most of the sediment.  The sampling 
crew reported hearing the metal Ponar hitting rock when it hit the pond bottom.  Consequently, 
samples from Hunt’s Pond were collected from the sides of the pond just above the water level. 

The petite Ponar sampler is a claw-like device that was lowered on a rope to within 3 or 4 feet of 
the lake bottom then allowed to free-fall.  A pin inserted to hold the Ponar open released when it 
impacted the lake bottom, causing the sampler to grab sediment to a depth of up to 15 cm.  The 
sampler was then pulled to the surface and the sediment placed into a stainless steel bowl to be 
mixed with sediment from replicate grabs using the Ponar sampler.  Once sufficient sediment 
was obtained, the material was mixed thoroughly into a composite sample.  After removing a 
portion of composited material for bioassay test, if collected at that location, the sediment was 
sieved, rinsed (to aid in the sieving), and placed in containers as described above for stream 
sediment samples (Section 2.3.2.1). 
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2.3.2.3 Other Sediment Collection 

Other depositional sediment samples were collected from beaver ponds, Hansen Creek, irrigation 
ditches, and irrigation return flow ditches.  The procedures used for sediment sample collection 
were the same as those used for streams (Section 2.3.2.1), except that only depositional samples 
were collected at these sites. 

2.3.3 Sediment Analyses 
Sediment samples were collected from a total of 81 sediment sampling locations (Section 2.3.1).  
The analysis performed on each of the samples is summarized in Table 2.3-1.  Sediments 
collected from all 81 sites were analyzed for TAL metals plus boron and molybdenum, anions 
(nitrate, sulfate, fluoride, and chloride), and general chemistry (ammonia, phosphorous, paste 
pH, paste specific conductance, organic matter, percent solids, cation-exchange capacity, TKN, 
TOC, and sodium adsorption ratio) each time they were sampled, with minor exceptions noted in 
Table 2.3-1. 

During the fall 2002 sampling event, 16 of the sediment samples were analyzed for VOCs, 
SVOCs, explosives, and particle size, including 14 samples from Red River sites, UFLMID, and 
ERLMID (Table 2.3-1).  All of these samples, plus LR-11A, were analyzed for pesticides and 
PCBs.  Eight of the Red River sites were analyzed for dioxins and furans.  Also during the fall 
2002 sampling event, samples from sites UFLIN, UFLMID, and UFLOUT were analyzed for 
AVS/SEM. 

Section 2.11 provides additional details on the laboratories used, the analytical methods, and the 
QA/QC procedures implemented for the sampling and analyses. 
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2.4 GROUNDWATER DATA COLLECTION 
Data were collected during the RI to evaluate the presence or absence and nature and extent of 
COPCs in groundwater in the area of the mine site and tailing facility.  Also, groundwater data 
were collected in reference areas that have not been affected by mine operations at Molycorp, for 
comparison with mine site and tailing facility data.  Data collection included the installation of 
new wells and piezometers; sampling of new and existing wells, seeps, and springs; aquifer 
testing (slug and pump tests); and a colloidal borescope investigation.   

Monitoring well installation and groundwater data collection were performed in accordance with 
the FSP (URS 2007c), QAPP (URS 2007b) and the following SOPs developed for this RI (URS 
2007d), with approved modifications that are noted in this section: 

• SOP 2.0 – Monitor Well Groundwater Sampling 

• SOP 2.1 – Water Level Measurements  

• SOP 3.0 – Field Filtration of Water Samples 

• SOP 6.0 – Decontamination of Sampling Equipment 

• SOP 8.0 – Field Parameter Measurements 

• SOP 14.0 – Monitoring Well Installation 

• SOP 15.0 – Well Development 

• SOP 16.0 – Drilling and Sampling of Subsurface Materials 

• SOP 17.0 – Borehole Logging 

In some instances, additional data beyond the scope of the FSP were collected.  The additional 
data collection and the rationale for collection are summarized in Table 2.4-1.  Some of these 
additional data were collected to satisfy Molycorp’s requirements under discharge permits 
DP-1055 and DP-933, issued by NMED.  Although this work was not part of the FSP, EPA and 
Molycorp agreed that these data would be considered RI data.  The collection of these data was 
generally consistent with the RI protocols presented in the QAPP and FSP. 

The following subsections provide a discussion of the drilling, installation, and development of 
new monitoring wells and piezometers (Section 2.4.1); monitoring events (Section 2.4.2); 
monitoring procedures (Section 2.4.3); hydraulic testing (Section 2.4.4); and the colloidal 
borescope investigation (Section 2.4.6). 

2.4.1 Drilling and Installation of Monitoring Wells and Piezometers 
A field investigation was initiated that included drilling and installation of new monitoring wells 
at the mine site, and monitoring wells and piezometers at the tailing facility.  A total of 35 
boreholes were drilled; 25 monitoring wells and 11 piezometers were installed.  Locations of 
new wells at the mine site are shown on Figure 2.4-1.  New wells and piezometers at the tailing 
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facility are shown on Figure 2.4-2.  These figures also include the locations of existing wells that 
were sampled during the RI (Section 2.4.2).  Summary information for the new wells and 
piezometers is provided in Table 2.4-2.  The objectives of the drilling and well installation were 
to: 

• Collect additional geologic descriptions of the alluvial/colluvial subsurface material and 
bedrock 

• Provide a means to collect groundwater quality and water level data for assessing the 
nature and extent of potential contamination from mining operations 

• Provide reference groundwater quality that is not affected by mine operations 

The geologic information from the drilling, such as depth to bedrock, was also used to correlate 
and confirm results from geophysical surveys. 

Following is a discussion of the new well locations (Section 2.4.1.1), a summary of the borehole 
drilling procedures (Section 2.4.1.2), and well installation and development procedures 
(Section 2.4.1.3). 

2.4.1.1 Location of New Borings and Wells 

Section 2.4.1.1.1 presents the location and rationale for new wells and piezometers installed at 
the mine site, and Section 2.4.1.1.2 presents the location and rationale for new wells and 
piezometers installed at the tailing facility.  

2.4.1.1.1 Mine Site New Wells and Piezometers 
A total of 11 borings were drilled at the mine site, with 10 of the borings completed as 
monitoring wells.  The boring and well locations are shown on Figure 2.4-1.  Mine site wells 
were completed in saturated colluvium, the alluvial aquifer, or saturated bedrock.  These 
hydrogeologic units are described in Section 3.5-1.  Information for each monitoring well is 
summarized in Table 2.4-2.  A brief description of each well is provided below. 

MMW-31B 
This monitoring well is a replacement bedrock well located near the entrance to the Moly 
Tunnel.  The replacement well was installed to monitor bedrock groundwater quality in this area 
because the original MMW-31B well had been destroyed.  The total depth of the well is 200 feet 
and it is screened from 180 to 200 feet.  Competent bedrock (quartz monzonite) was encountered 
at a depth of 149 feet. 

MMW-42B 
This is a bedrock monitoring well located approximately 2,000 feet west of the mine 
administration building.  The well was installed to characterize bedrock groundwater quality in 
the Goathill Gulch area, which could be compared to the groundwater quality from an existing, 
paired well (MMW-42A) completed in alluvium/colluvium.  The total depth of the well is 
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225 feet and the well is screened from 195 to 225 feet.  Competent bedrock (quartz monzonite) 
was encountered at 143 feet. 

The original location of the well was approximately 10-feet south of paired well MMW-42A.  
Drill pipes were broken off in the borehole when they were being removed.  Unsuccessful 
attempts were made to overdrill the borehole to remove the drill pipes and the borehole was 
finally abandoned.  The borehole was abandoned with cement grout to ground surface.  A new 
borehole for the well was successfully drilled approximately 10-feet north of the paired well 
MMW-42A. 

MMW-44A 
This colluvial well is located approximately 1,000 feet west of the administration building, 
within the Goathill Gulch drainage where considerable debris flow material has accumulated.  
The well was installed to characterize colluvial water quality in Goathill Gulch, which is 
downgradient of a hydrothermally altered scar area.  The well was completed to a depth of 
110 feet and screened from 90 to 110 feet across the water table.  The well is paired with bedrock 
well MMW-44B.  

MMW-44B 
This is a bedrock well paired with MMW-44A in the Goathill Gulch drainage.  The well was 
installed to characterize bedrock water quality and to assess flow between bedrock and the 
overlying colluvium.  The total well depth is 338 feet with a screened interval from 308 to 
338 feet.  Competent bedrock (diorite) was encountered at 287 feet. 

MMW-45A 
This is an alluvial well near the mouth of Capulin Gulch, about 1½ miles west of the mine 
administration building near the downgradient boundary of the mine site.  The well was installed 
to characterize Red River alluvial groundwater quality and to assess the potential impacts from 
the mine site at the downgradient property boundary.  The total depth of the well is 28 feet and it 
is screened from 8 to 28 feet. 

MMW-45B 
This is a bedrock well near the mouth of Capulin Gulch, about 1½ miles west of the mine 
administration building.  It is paired with alluvial well MMW-45A.  The objectives of the well 
were to characterize bedrock water quality and to assess potential impacts from the mine site 
near the downgradient property boundary.  The total depth of the well is 100 feet and the 
screened interval is from 80 to 100 feet.  Competent quartz monzonite bedrock was encountered 
at 50 feet. 

MMW-46B (no well installed) 
A bedrock monitoring well was planned at the MMW-46B location, which is about 1,500 feet 
west of Columbine Campground.  A borehole was originally drilled to a depth of 105 feet, but 
the borehole had to be abandoned and grouted with drill pipe in place because it was too close to 
a gas pipeline.  A new location farther away from the pipeline was selected and a new borehole 
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was drilled to a depth of 205 feet.  Bedrock (quartz monzonite) was encountered at a depth of 
147 feet.  Problems with drilling resulted in a loss of the core barrel and drill pipe in the 
borehole.  The borehole was abandoned and grouted to ground surface.  No monitoring well was 
installed at this location (Table 2.4-1). 

MMW-47A 
This is an alluvial monitoring well approximately 2,500-feet east of the mine administration 
building, between Highway 38 and Red River.  The well was installed to characterize the 
shallow alluvial groundwater quality near the river.  The total depth of well is 35 feet with a 
screened interval from 15 to 35 feet, which spans the water table.  Bedrock (quartz monzonite) 
was encountered at 37 feet. 

MMW-48A 
This well is located about 300-feet southeast of Guard Gate near the administration building.  
The well was installed to characterize colluvial water quality within the Goathill Gulch drainage.  
The total depth of the well is 121 feet with a screened interval from 101 to 121 feet.  Debris flow 
material was encountered to depth of 152 feet followed by alluvium to a depth of 215 feet where 
competent andesite was encountered.  The FSP (URS 2007c) identified a well at this location as 
“pending.”  It was mutually decided between EPA and Molycorp to drill and install the well after 
the FSP had been issued. 

MMW-49A 
This well is located approximately 1,000 feet east of the Columbine Campground.  The well was 
installed to monitor the effects of the groundwater well withdrawal system along the roadside 
rockpiles as required in the National Pollutant Discharge Elimination System (NPDES) permit.  
The well was not originally planned for the RI and not contained in the FSP, but it was added to 
the monthly sampling program after it was installed in early February 2003.  EPA and Molycorp 
agreed to add the well to the RI.  The total depth of the well is 80 feet with a screened interval 
from 40 to 70 feet.  The well was completed in the Red River alluvium. 

MMW-50A 
MMW-50A was installed at EPA’s request to address a potential data gap in alluvial 
groundwater quality downstream of Goathill Gulch.  The well is approximately 1,500-feet west 
of the mine entrance off of Highway 38.  The well was installed in February 2004.  The total 
depth of the well is 29 feet with a screened interval from 8 to 28 feet.  The well was completed in 
the Red River alluvium. 

2.4.1.1.2 Tailing Facility New Wells and Piezometers 
A total of 16 monitoring wells, 11 piezometers, and one confirmation boring were 
installed/drilled at the tailing facility, including five post-FSP (i.e., post-April 2004) monitoring 
wells installed along the eastern boundary of the tailing facility to address potential data gaps.  
The well locations are shown on Figure 2.4-2.  Additional data were collected at the tailing 
facility following the data collection period through second quarter 2006 for the Draft RI Report; 
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a summary of these additional data are provided in Appendix 1.0-2.  Tailing facility wells and 
piezometers were completed in the upper alluvial aquifer, the basal alluvial aquifer, or the basal 
bedrock (volcanic) aquifer.  These hydrogeologic units are described in Section 3.5.4.  
Information for each monitoring well and piezometer is summarized in Table 2.4-2.  A brief 
description of each well/piezometer is provided below.  To avoid possible confusion, a decision 
was made to change the identifications of piezometers from “TP” to “TPZ” because the “TP” 
designation had been used in the past to identify test plots at the mine (Table 2.4-1). 

MW-16 (no well installed) 
This monitoring well was to be installed at the western abutment of Dam No. 4.  The well was 
planned to serve as a reference well for groundwater within the Guadalupe Mountain volcanics 
and to assess the potential impacts of tailing seepage to the west of the facility.  The borehole for 
the well was drilled to a total depth of 437 feet.  Competent basalt was encountered at 68 feet.  
Moisture was detected at an approximate depth of 390 feet; however, groundwater was not 
measured in the borehole after completion.  The borehole was left open for 3 days to determine if 
groundwater was present after which no groundwater was detected.  It was mutually agreed 
between EPA, their on-site oversight contractor, and URS to abandon the borehole (Table 2.4-1).  
The borehole was abandoned by placing a bentonite slurry into the annulus to ground surface. 

MW-17 
This monitoring well is approximately 500 feet south of Dry Maintenance Area and intended to 
characterize the upper alluvial aquifer and potential impacts from the activities at the 
maintenance area.  The total depth of the well is 155 feet with a screened interval from 135 to 
155 feet.  The borehole terminated at 162 feet and bedrock was not encountered.  

MW-18 (no well installed) 
A basal aquifer monitoring well was planned at this location upgradient of the tailing facility 
near the base of the Guadalupe Mountains.  A well at this location was to provide reference 
groundwater quality upgradient of the tailing facility.  Clay was encountered in the interval from 
148 to 256 feet, and basalt thereafter to a total drilled depth of 309 feet.  The lower alluvial 
aquifer was expected, but water-bearing alluvium was not encountered.  Furthermore, drilling 
water in the borehole was lost as soon as the basalt was penetrated suggesting that the basalt was 
highly fractured and vesicular, but not water bearing.  It was decided to abandon the borehole 
and no basal alluvial well was completed at this location (Table 2.4-1). 

MW-19 (no well installed) 
An upper aquifer reference well was planned at this location and it was to be paired with a basal 
aquifer well (MW-18).  Because no saturated alluvial sediments were encountered when drilling 
the borehole for MW-18, it was decided not to install an upper aquifer well.  This was a 
deviation from the FSP (URS 2007c).  It was decided not to pursue installing reference wells at 
another location upgradient of the tailing facility due to the thick deposits of clay and absence of 
groundwater in the area.   
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MW-20 
This is a reference monitoring well located upgradient of the tailing facility, approximately 
1,000 feet northwest of the school in Questa.  The well characterizes reference groundwater 
quality in the basal alluvial aquifer upgradient of the tailing facility in an area that is not 
impacted by mine operations.  The total depth of the well is 289 feet with a screened interval 
from 269 to 289 feet.  The borehole for the well was advanced to 336 feet and did not penetrate 
bedrock.  

MW-21 
This a monitoring well completed in the upper alluvial aquifer.  It is paired with a basal aquifer 
well, MW-20.  The well was installed to provide reference groundwater quality upgradient of the 
tailing facility within the upper alluvial aquifer.  The total depth of the well is 137 feet and the 
screened interval is 117 to 137 feet. 

MW-22 
This well is located west of the tailing facility at the base of the Guadalupe Mountains.  The well 
is intended to be a reference well for the Guadalupe Mountain aquifer and to monitor potential 
seepage from the tailing facility.  Bedrock (basalt) was encountered at a depth of 48 feet.  The 
total depth of the well is 430 feet with a screened interval from 419 to 429 feet.  The well was 
constructed of a larger 4-inch diameter Schedule 80 PVC casing and screen due to its depth.  A 
deviation from the well construction SOP occurred for this well because of its depth.  A 40-foot 
cement grout plug was placed above the bentonite seal followed by a continuous bentonite 
slurry.  The continuous bentonite slurry allowed the well to be completed in one lift instead of 
having to use multiple 100-foot cement grout lifts that would have each required 24 hours to 
cure.  EPA authorized this change in well construction (Table 2.4-1).  

MW-23 
This well is located at the western side of the tailing facility and completed in the basal aquifer 
beneath the tailing.  The well was installed to assess the potential effects of tailing seepage on the 
basal aquifer.  The total depth of the well was 400 feet and screened from 370 to 400 feet.  
Bedrock (basalt) was penetrated at a depth of 255 feet.  A deviation from the well construction 
SOP occurred for this well because of its depth.  A 25-foot cement grout plug was placed above 
the bentonite seal followed by a continuous bentonite slurry.  The continuous bentonite slurry 
allowed the well to be completed in one lift instead of having to use multiple 100-foot cement 
grout lifts that would have each required 24 hours to cure.  This change in well construction was 
authorized by EPA (Table 2.4-1). 

MW-24 
This well is approximately 500-feet north of the entrance to the tailing facility and change house.  
The well characterizes the basal alluvial groundwater east of Dam No. 2A.  The total depth of the 
well is 255 feet and the screened interval is from 235 to 255 feet.  The total drilled depth was 
265 feet and bedrock was not encountered.  This well was originally intended to be completed as 
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a piezometer (TPZ-8).  However, EPA approved completing it as a monitoring well for water 
quality sampling (Table 2.4-1).  

MW-25 
This well is near the western end of Embargo Road, south of the Seepage Interception System.  
The well characterizes basal aquifer groundwater within the basalt.  A monitoring well at this 
location was not originally planned (Table 2.4-1).  It was requested by EPA to monitor potential 
seepage from Dam No. 4 within the historical Outfall 003 drainage.  Basalt was encountered at a 
depth of 28 feet.  The total depth of the well is 180 feet, with a screened interval from 160 to 
180 feet.   

MW-26 
This well is near the western end of Embargo Road, south of the Seepage Interception System.  
The well monitors the upper aquifer groundwater and is paired with MW-25.  A monitoring well 
at this location was not originally planned (Table 2.4-1).  It was requested by EPA to monitor 
potential seepage from Dam No. 4 within the historical Outfall 003 drainage.  The total depth of 
the well is 45 feet, with a screened interval from 25 to 45 feet.   

MW-27 
This well is south of the Seepage Interception System near Embargo Road.  The well monitors 
the basal aquifer within andesite and is paired with MW-28 and MW-29.  A monitoring well at 
this location was not originally planned (Table 2.4-1).  It was requested by EPA to monitor 
potential seepage south of Dam No. 1.  The well is completed to a depth of 184 feet, with a 
screened interval from 163 to 183 feet.  

MW-28 
This well is south of the Seepage Interception System.  The well monitors the upper alluvial 
aquifer and is paired with MW-27 and MW-29.  A monitoring well at this location was not 
originally planned (Table 2.4-1).  It was requested by EPA to monitor potential seepage south of 
Dam No. 1.  The well is completed to a depth of 63 feet, with a screened interval from 58 to 
63 feet.  Only a 5-foot long screen was used so that a relatively discrete water-bearing zone could 
be monitored separately from an overlying zone into which MW-29 was completed.   

MW-29 
This well is south of the Seepage Interception System.  The well monitors the upper alluvial 
aquifer and paired with MW-27 and MW-28.  A monitoring well at this location was not 
originally planned (Table 2.4-1).  It was requested by EPA to monitor potential seepage south of 
Dam No. 1.  The well is completed to a depth of 40 feet, with a screened interval from 35 to 
40 feet.  Only a 5-foot long screen was used because of the relatively shallow depth of the well 
and to maintain a separation between the underlying screen in MW-28.   
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MW-30 
Molycorp installed this well at the request of the village of Questa and EPA in December 2005 to 
monitor the potential for seepage migration east of the tailing facility (Table 2.4-1).  The well is 
located approximately 4,000 feet north of the change house at the tailing facility.  The well 
monitors the upper alluvial aquifer and is completed to a depth of 81 feet.  The screened interval 
is from 60 to 80 feet.   

MW-31 
Molycorp installed this well at the request of the village of Questa and EPA in December 2005 to 
monitor the potential for seepage migration east of the tailing facility.  The well is located 
approximately 2,400 feet northwest of the change house at the tailing facility.  The well monitors 
the upper alluvial aquifer and is completed to a depth of 80 feet.  The screened interval is from 
60 to 80 feet.   

MW-32 
Molycorp installed this well at the request of the village of Questa and EPA in December 2005 to 
monitor the potential for seepage migration east of the tailing facility (Table 2.4-1).  The well is 
located approximately 1,200 feet north of the change house at the tailing facility.  The well 
monitors the upper alluvial aquifer and is completed to a depth of 141.1 feet.  The screened 
interval is from 120.9 to 140.9 feet.   

MW-33 
Molycorp installed this well at the request of the village of Questa and EPA in December 2005 to 
monitor the potential for seepage migration east of the tailing facility (Table 2.4-1).  The well is 
located approximately 800 feet southeast of the change house at the tailing facility.  The well 
monitors the upper alluvial aquifer and is completed to a depth of 160.6 feet.  The screened 
interval is from 140.4 to 160.4 feet.   

MW-34 
Molycorp installed this well at the request of the village of Questa and EPA in December 2005 to 
monitor the potential for seepage migration east of the tailing facility (Table 2.4-1).  The well is 
located approximately 1,200 feet north of the change house at the tailing facility and a shallower 
paired well with MW-32.  The well monitors the upper alluvial aquifer and is completed to a 
depth of 99.8 feet.  The screened interval is from 79.6 to 99.6 feet.   

MW-35 and MW-36 
Wells MW-35 and MW-36 were installed east of the tailing facility at the request of the village 
of Questa, with approval of EPA and NMED, in March 2008, following the data collection 
period through second quarter 2006 for the Draft RI Report.  A discussion of the well installation 
specifics, lithologic data, and maps showing well locations are provided in Appendix 1.0-2. 
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TB-1  
This is a boring that was drilled near the western end of Embargo Road.  The boring was drilled 
approximately 15 feet from once-used private well at the request of EPA to address a data gap.  
The purpose of the boring was to determine the lithology in the area of the private well because 
the completion log of the private well was not available.  The borehole was drilled to a 
predetermined depth of 80 feet.  Bedrock (basalt) was encountered at 24 feet.  The borehole was 
later filled with bentonite slurry to 2-feet below ground surface, followed by a cement grout seal 
to ground surface. 

TPZ-1 
This basal aquifer piezometer is southeast of Dam No. 4.  Groundwater levels in this piezometer 
combined with existing wells MW-11 and MW-13 help define the potentiometric surface and 
groundwater flow direction in the westernmost fault block underlying Dam No. 4.  The total 
depth of the piezometer is 292 feet and it is screened from 282 to 292 feet within andesite and 
basalt.  Bedrock (andesite) was encountered at 20 feet.  A deviation approved by EPA from the 
well construction SOP occurred for this piezometer because of its depth (Table 2.4-1).  A 30-foot 
cement grout plug was placed above the bentonite seal followed by a continuous bentonite 
slurry.  The continuous bentonite slurry allowed the piezometer to be completed in one lift 
instead of having to use multiple 100-foot cement grout lifts that would have each required 
24 hours to cure.   

TPZ-2 
This basal aquifer piezometer is southeast of Dam No. 4.  It was intended to help define the 
groundwater flow direction in the inferred central fault block underlying Dam No. 4.  The total 
depth of the piezometer is 305 feet, with a screened interval from 295 to 305 feet.  Bedrock 
(basalt) was encountered at 28 feet.  A deviation approved by EPA from the well construction 
SOP occurred for this piezometer because of its depth (Table 2.4-1).  A 70-foot cement grout 
plug was placed above the bentonite seal followed by a continuous bentonite slurry.  The 
continuous bentonite slurry allowed the piezometer to be completed in one lift instead of having 
to use multiple 100-foot cement grout lifts that would have each required 24 hours to cure.   

TPZ-3 (no piezometer installed) 
A lower alluvial aquifer piezometer was originally planned at this location south of Dam No. 1 
and just north of Spring 9.  This location is on the west side of an inferred fault.  A piezometer at 
this location was not installed because access to the property could not be secured (Table 2.4-1).  
With the eventual installation of MW-25 and MW-26 on Molycorp property approximately 
200 feet from the originally planned location of TPZ-3, the area was adequately characterized 
and the piezometer was no longer necessary. 

TPZ-4U, -4L and –4B 
These piezometers are located south of Dam No. 1, and within an inferred block.  The 
piezometers help to assess the potential impact of the inferred faults in the area on the horizontal 
and vertical flow of groundwater.  A single borehole was drilled at this location and three nested 
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piezometers were constructed in the borehole, each having a 5-foot long screen.  TPZ-4U was 
screened from 33 to 38 feet in the upper alluvium; TPZ-4L was screened from 50 to 55 feet 
within a lower alluvial water-bearing unit (this may not be the lower alluvial aquifer that occurs 
regionally); and TPZ-4B was screened in bedrock (andesite) from 153 to 158 feet.  The 
alluvium/bedrock contact was at 138 feet. 

TPZ-5U and –5B 
These piezometers are located south of Dam No. 1, approximately 300 feet north of the 
discharge at Outfall 002.  The piezometers were installed in an inferred fault block east of the 
fault block into which the TPZ-4 piezometers were installed.  The piezometers provide 
information on the horizontal and vertical hydraulic gradients near the Red River and south of 
the tailing facility.  TPZ-5U was screened in the shallow alluvium from 15 to 20 feet, and 
TPZ-5B was screened in bedrock (andesite) from 84 to 89 feet.  Both piezometers were 
constructed in the same borehole.  The alluvium/bedrock contact was at 71 feet. 

TPZ-6U and –6L 
These alluvial piezometers are southeast of the tailing facility within the alluvial valley.  The 
piezometers are intended to provide information on horizontal and vertical hydraulic gradients in 
the alluvial aquifer.  An upper alluvial piezometer (TPZ-6U) was screened from 25 to 30 feet, 
which may be a perched zone.  A lower alluvial piezometer was screened from 137 to 142 feet 
(TPZ-6L), which may be the upper alluvial aquifer that occurs regionally.  The piezometers were 
constructed in the same borehole.  The borehole encountered competent bedrock (andesite) at a 
depth of 219 feet. 

TPZ-7U and –7L 
These piezometers are located southeast of the tailing facility within the alluvial valley.  The 
piezometers provide information on the alluvial groundwater system southeast and cross-gradient 
to the tailing facility.  TPZ-7U was screened in the upper alluvial aquifer from 87 to 92 feet and 
TPZ-7L was screened in the lower alluvial aquifer from 255 to 260 feet.  The borehole did not 
penetrate bedrock. 

DP-1 through DP-14 
At the request of EPA (Table 2.4-1), shallow drive points were installed south of the tailing 
facility in the low-lying pastureland near the 002 Outfall.  DP-1, -2, and -3 were installed in 
November 2003, and DP-4 through DP-14 installed in May 2004.  Each drive point consisted of 
a 2-inch diameter PVC screen and casing that was typically 3-feet long.  The screen portion of 
the drive points was 1- to 2-feet below the water table, which was 0.5- to 1-foot below ground 
surface.  Each drive point was removed after a groundwater sample was collected.  

Hunt’s Pond 
At the request of EPA, a single well was installed at Hunt’s Pond in May 2004, which is near the 
Molycorp lower sump in Questa (Table 2.4-1).  A backhoe was used to excavate through the 
surficial sediments and approximately 3-feet below the shallow water table.  A 2-inch diameter 
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PVC well was placed into the excavation and backfilled with silica sand and native sediments.  
The total depth of the completed well was 8 feet.  The well was abandoned in fall 2004.  
Installation of this well was part of the tailing spill study (URS 2004a) for NMED under DP-933.  
Data collected from this well are considered part of the RI. 

2.4.1.2 Borehole Drilling 

Borehole drilling and well installation was conducted in several phases.  The first drilling phase 
began on September 26 and ended on November 15, 2002.  Boart Longyear performed the 
drilling under contract with Molycorp and supervision by URS geologists and oversight by EPA.  
Three drilling rigs performed the drilling and utilized a dual-casing, roto-sonic drilling method to 
advance a nominal 6-inch diameter outer casing and nominal 4-inch diameter inner core barrel to 
retrieve continuous samples of subsurface sediments.  The rigs were also equipped with a 
nominal 6-inch diameter, down-hole compressed air hammer.  Continuous coring was performed 
at each borehole until the target depth was reached or coring became too difficult and/or core 
recovery decreased.  In the later case, the drill rig was converted to the down-hole hammer to 
complete the borehole.  This first drilling phase was terminated after experiencing several 
mechanical problems with the drilling rigs that slowed the drilling and well installation.  It was 
mutually agreed between EPA and Molycorp that borings and wells not completed by November 
15 would be carried over to a second phase of drilling using a different drilling company and 
method. 

The second phase began on December 16, 2002 and ended on June 1, 2003.  WDC Exploration 
and Wells (WDC) conducted this phase of drilling under contract with Molycorp and supervision 
by URS.  A single drilling rig was used that employed a dual-wall, reverse circulation drilling 
method to advance the borehole in unconsolidated sediment.  Bedrock drilling was performed 
with a down-hole hammer.  The drilling rig was equipped to drill either a 6 5/8-inch diameter 
borehole with TUBEX casing advance for completion of 2-inch diameter wells, or 9 5/8-inch 
diameter borehole with STRATEX casing advance for completion of 4-inch diameter wells.  

In November 2003, three shallow borings (drive points: DP-1, -2, and -3) were drilled south of 
the tailing facility at the request of EPA.  The borings were drilled for sampling of the shallow 
groundwater at the low-lying pastureland in the vicinity of the 002 Outfall.  The borings were 
drilled by URS.  A motorized, 4-inch diameter hand auger was used to auger a borehole below 
the water table.  Boreholes were typically 3-feet deep.  An additional 11 borings were drilled in 
the area in May 2004 at the request of EPA.  

In February 2004, Stewart Brothers Drilling was contracted by Molycorp to drill a single boring 
into the Red River alluvium, approximately 1,500 feet west of the mine entrance.  The drilling 
was supervised by URS.  The drilling was performed using an air hammer, casing advance 
method to advance a 7 5/8-inch diameter borehole.  Monitoring well MMW-50A was installed in 
the borehole.  During drilling of the borehole three samples of drill cuttings were collected.  The 
samples were collected to determine the geochemistry of the Red River alluvium and underlying 
bedrock along the mine site.  The samples were collected at depths of 25 to 30 feet in alluvium, 
45 to 50 feet in ferricrete, and 50 to 55 feet in aplite bedrock.   
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In May 2004, a single borehole was excavated near Hunt’s Pond for installation of a shallow 
monitoring well.  A local contractor was used to excavate approximately 5-feet below the 
shallow water table. 

In December 2005, WDC drilled and installed five monitoring wells east of the tailing facility.  
Molycorp installed the wells at the request of the village of Questa and EPA.  The wells were 
generally located along the eastern property boundary of the tailing facility.  Boreholes were 
drilled with a Star30K rig using an air-rotary casing hammer method.  The boreholes were 
7 5/8-inch diameter and wells were constructed with nominal 2-inch diameter PVC casing and 
screen.  Total depths of the wells ranged from 80 to 161 feet.  

Borehole drilling followed procedures contained in SOP 16.0, Drilling and Sampling of 
Subsurface Materials.  Borings were visually logged and documented in field logbooks by a URS 
geologist or engineer in accordance with SOP 17.0, Borehole Logging.  This generally included 
color, textural properties, mineral composition, bedding, moisture content, and other 
distinguishable features.  Notes on the drilling progress were also recorded in field logbooks.  
Subsurface materials, either continuous core or cuttings, from select borings were collected, 
labeled, and archived at the mine.  Descriptions of the subsurface materials are provided on the 
boring logs in Appendix 2.4-1.  Photographs of drilling and well installations are contained in 
Appendix 2.4-2. 

Decontamination of downhole drilling equipment was performed in accordance with SOP 6.0, 
Decontamination of Sampling Equipment, to prevent cross-contamination between boring 
locations as well as cross-contamination of subsurface units within individual borings.  Two 
decontamination pads were setup for the drilling investigation, one near the mine administration 
building and the other just inside the eastern entrance to the tailing facility.  All drill pipes, core 
barrels, and drilling platform from each rig were decontaminated between boreholes using a 
high-pressure sprayer.  Soil and liquid waste generated during drilling activities (e.g., drill 
cuttings and decontamination water) were handled in accordance with procedures described in 
SOP 23.0, IDW Management.  Waste water investigation-derived waste (IDW) was transported 
to the mill area and added to the process water stream.  Waste soil cuttings and chips generated 
during drilling operations were placed into 55-gallon drums and transported from drilling 
locations and stored until final disposition.  

2.4.1.3 Well Installation and Development 

Monitoring wells screened in either alluvial or colluvial sediments were constructed in 
accordance with procedures described in SOP 14.0, Monitoring Well Installation.  The 
monitoring wells were constructed of nominal 2-inch diameter, Schedule 40 PVC well casing for 
wells at depths of less than 150 feet and Schedule 80 PVC for wells completed from 150 to 
250 feet.  Some wells greater than 250-foot depth were constructed of 4-inch diameter Schedule 
80 PVC.  Wells were typically completed using 20-foot long screen intervals.  Wells screened 
across the water table were constructed such that the top of the screen was approximately 5 feet 
above the static water level at the time of construction.  The length of screen above the water 
table allows for water level rise due to natural seasonal fluctuations.  The screen below the water 
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table allows water level measurements even if the water level drops significantly in response to 
seasonal fluctuations.  

Drive points south of the tailing facility typically consisted of 2-inch diameter PVC screen that 
was approximately 3-feet long.  This was sufficient to penetrate the shallow water table.  The 
well at Hunt’s Pond was constructed with 2-inch diameter PVC screen and casing. 

Bedrock monitoring wells were installed to monitor the uppermost, saturated zone in bedrock.  
Details regarding the identification of screen intervals are provided on the boring logs (Appendix 
2.4-1).  Boreholes for bedrock wells were advanced approximately 50 feet into competent 
bedrock.  If water production was questioned, an inflatable packer system was used to evaluate 
the groundwater inflow to the borehole, or the borehole was allowed to stand overnight for water 
to enter.  Well screens were placed across intervals that produced sufficient quantities of water 
for sampling.  Bedrock wells were typically completed with 20-foot long factory slotted PVC 
screens using Schedule 80 PVC. 

Piezometers were installed at the tailing facility to monitor water levels in the both bedrock and 
alluvial aquifers.  Piezometers were completed using a 5-foot long screened interval with 1- or 
2-inch diameter 40 PVC casing and screen.  Additional piezometer details are presented on the 
boring logs (Appendix 2.4-1). 

Following installation of monitoring wells, the new wells were developed to remove potable 
water introduced to the well during construction, and to allow future collection of groundwater 
samples that are representative of the screened water-bearing zone.  Well development was 
conducted in accordance with SOP 15.0, Well Development.  Well development typically 
included bailing the wells to remove fine sediment from the bottom of the well that may have 
entered through the well screen during well construction.  After bailing, the well screen was 
further developed with a surge block.  The surge block forces water into and out of the filter 
pack, and repeated surging flushes fine sediment from the filter pack and allows water to flow 
through the screen more freely.  Wells were again bailed to remove the fine sediment that may 
have entered during surging.  Well development with a bailer was used for wells that had 
relatively low recharge rates.  A submersible pump was used for wells that had higher recharge 
rates.  Grab samples of the water were collected and tested periodically for field parameters as 
described in SOP 8.0, until parameters had stabilized (i.e., they met the criteria for consistency 
described in SOP 15.0, Well Development).  Well development records are contained in the 
project files. 

Piezometers were also developed, although to a lesser extent than monitoring wells because the 
smaller casing diameter of some of the piezometers made it difficult to remove water.  The goal 
of piezometer development was to remove potable water introduced during construction to allow 
for accurate water level measurements.  Piezometers were bailed to remove any potable water 
and to facilitate water flow from the formation into the piezometer.  Seven of the piezometers 
were later sampled at the request of EPA (Table 2.4-1), which required additional development 
of the piezometers.  All downhole equipment used during the well development process was 
decontaminated as described in SOP 6.0, Decontamination of Sampling Equipment.  Purge water 
and other IDW generated during well development was containerized and managed.  
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Each new monitoring well or piezometer was surveyed using the mine coordinate system and 
later converted to state plane coordinate system.  The ground surface elevation, measurement 
point elevation (typically the top of the inner PVC well casing), and the northing and easting 
coordinates were surveyed. 

The borehole logs in Appendix 2.4-1 provide geologic data, well construction details, and survey 
information for all new monitoring wells and piezometers.  

2.4.2 Groundwater Monitoring Events 
This section discusses groundwater sampling conducted at the mine site and tailing facility for 
the RI, during the period from fall 2002 through spring 2004 and subsequent sampling performed 
by Molycorp through June 2006.  The objectives of the sampling were to: 

• Define the chemistry in the alluvium/colluvium and bedrock water-bearing units and 
temporal variations at the mine site. 

• Define the chemistry in the upper and basal aquifers and temporal variations at the tailing 
facility. 

• Provide groundwater quality information for areas downgradient of suspected source 
areas such as waste rock pile. 

• Provide information to evaluate the effectiveness of corrective measures, such as the 
seepage collection system at the mine site and extraction well system at the tailing 
facility. 

• Provide analytical data suitable for use in assessing risks to human health and 
environment for the identified groundwater exposure areas. 

• Define groundwater chemistry in reference areas. 

Quarterly sampling of all locations was performed, which totaled (typically) 150 wells and 
springs at the mine site and tailing facility and reference areas.  Quarterly sampling occurred in 
October/November 2002, January, April, July, and October 2003, and January and April 2004.  
Monthly sampling of a reduced number of locations was also performed.  Typically, about 50 
wells at the mine site and tailing facility were included in the monthly sampling, which included 
the new monitoring wells that were installed as part of the RI.  Not all locations could be 
sampled because either: (1) the well was dry or had less than 3 feet of water column, (2) the well 
was abandoned or destroyed, (3) the well had not yet been installed, or (4) the seep or spring was 
not flowing.  At some of the monthly monitoring locations it was only possible to measure water 
levels.  Changes from the FSP are summarized in Table 2.4-1. 

2.4.2.1 Mine Site and Reference Wells and Springs 

The following sections summarize each quarterly, monthly, or special sampling event at the mine 
site.  Sampling of reference wells in Straight Creek and sampling of tap drinking water in the 
town of Red River is also included.  Groundwater sampling locations at the mine site are shown 
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on Figure 2.4-1 and off-mine site reference sampling locations are shown on Figure 2.4-3.  The 
dates of sample collection, number of locations that were sampled, and any notable issues related 
to sampling are discussed.  Table 2.4-3 is a summary of the groundwater sampling that was 
performed and contains the well or spring name, general location, inorganic analytes that were 
tested, and date of sample collection.  The summary table also notes any issues or special 
conditions for each sample.  Table 2.4-4 provides a list of the organic analyses performed. 

October/November 2002 Quarterly Sampling 
The October/November 2002 sampling was the first sampling event performed under the RI.  
The majority of the groundwater samples were collected between October 27 and November 15, 
2002.  Springs were sampled between October 2 and 13, 2002 during the surface water and 
sediment sampling activities.  Attempts were made to sample all functional wells at the mine 
site.  Four two-person teams conducted the quarterly sampling.  Sampling included 55 
monitoring wells, seven supply or private wells, six springs, and one underground location 
(Table 2.4-3).  Groundwater samples were not collected from 11 wells because they were either 
dry or had insufficient water to sample.  Two wells (MMW-37A and MMW-27A) were 
destroyed and could not be sampled.  One underground location was also sampled. 

Twelve springs were inspected and samples were collected from five of the springs.  The 
remaining springs were not flowing. 

December 2002 Monthly Sampling 
Three teams conducted the groundwater sampling between December 2 and 7, 2002. 

Groundwater samples were obtained from eight monitoring wells and field parameters were 
measured in an additional 11 wells (Table 2.4-3).  Three wells scheduled to be sampled were dry.  
A groundwater sample could not be collected from MMW-44B as planned.  The water level 
drawdown was more than 0.3 feet during low-flow purging, and the well could not be evacuated 
as described in SOP 2.0 (i.e., draw the water table to just above the pump intake, or remove three 
casing volumes of water).  Well MMW-19B was added to this sampling event because the 
October/November 2002 quarterly sample was not obtained from within the screened interval of 
the well.  Springs were not sampled during December due to snow cover. 

January 2003 Quarterly Sampling 
Four teams performed the groundwater sampling at the mine site between January 6 and 21, 
2003.  A total of 54 monitoring wells and six supply or private wells were sampled (Table 2.4-3).  
Twelve wells scheduled to be sampled were dry or had insufficient water to sample.  Supply 
wells at several campgrounds along Red River were added to the list of quarterly sampling.  This 
totaled 11 wells and include: Columbine Campground Well Nos. 2 through 4, Eagle Rock 
Campground Well, Elephant Rock Campground Well Nos. 1 and 2, Fawn Lake Campground 
Well Nos. 1 through 3, and June Bug Campground Well Nos. 1 and 2.  However, all campground 
wells were shut off for the winter season and could not be sampled.  One underground mine 
location was also sampled. 
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Thirteen springs were inspected and samples were collected from six.  The remaining springs 
were not flowing or were covered by snow. 

February 2003 Monthly Sampling  
Three teams visited the groundwater sampling locations at the mine site between February 3 and 
9, 2003.  A total of 15 wells were sampled and field parameters were collected from an 
additional 11 wells.  Three wells scheduled for sampling were dry. 

New sampling locations were added to the RI monthly sampling program that were associated 
with the groundwater collections systems at the mine site.  Groundwater withdrawal wells 
GWW-1, -2, and -3 began pumping in early February and were added to the monthly and 
quarterly sampling programs.  A new monitoring well MMW-49A was installed near GWW-3 to 
assess the withdrawal wells, and monitoring was also added to the monthly sampling program.  
Other existing monitoring wells were added to the monthly sampling program because they 
could be used to assess the groundwater collection system.  These included MMW-10A, 
MMW-28A, MMW-29A, and MMW-33A. 

Twelve springs were inspected and samples were collected from two.  The remaining springs 
were not flowing or covered by snow.  Molycorp began operation of two seepage collection 
systems in early February 2003, one at Spring 39 and the other at Spring 13.  The systems collect 
groundwater seepage along the bank of Red River and the water is pumped into a pipeline 
leading to the mill.  The collected seepage is sampled at valves within concrete vaults at each of 
the systems.  The sample locations are identified as Spring 13 pump and Spring 39 pump.  
Sampling of the collected seepage at the two locations was added to the RI groundwater 
sampling during monthly and quarterly sampling events. 

March 2003 Monthly Sampling 
Groundwater sampling was performed by three teams between March 1 and 7, 2003.  A total of 
15 wells were sampled and field parameters were collected from an additional 11 wells.  Three 
wells scheduled for sampling were dry.  Four new wells were added to the RI monthly and 
quarterly sampling programs.  The wells (CC-1A, 1B, 2A, and 2B) were installed in Capulin 
Canyon by the USGS during fall 2002.  The wells were installed as part of the USGS 
background study.  The “A” wells were shallow completions (10- to 15-feet below ground 
surface) and constructed of nominal 1-inch diameter PVC.  The “B” wells were deeper 
completions in bedrock and constructed of nominal 4-inch diameter PVC.  The shallow wells 
(CC-1A and CC-2A) had not been developed as of the March sampling event; therefore, only 
water levels were measured in the two wells.  The bedrock wells (CC-1B and CC-2B) were 
sampled, inclusive of measurement of field parameters and water levels. 

Twelve springs were inspected and samples were collected from two.  The remaining springs 
were not flowing or covered by snow.  Seepage collection systems at Springs 13 and 39 were 
also sampled. 
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April 2003 Quarterly Sampling 
Groundwater sampling was performed by four teams between April 1 and 11, 2003.  A total of 
58 monitoring wells, seven supply or private wells, and three groundwater withdrawal wells 
were sampled.  The two USGS shallow wells (CC-1A and CC-2A) had not been developed as of 
the April sampling event; therefore, only the bedrock wells (CC-1B and CC-2B) were sampled.  
Eleven wells were scheduled to be sampled but were dry or had insufficient water to sample.  
The campground wells remained shut off for the winter season and could not be sampled.  One 
underground location was also sampled. 

A total of 16 springs were visited and nine springs were sampled, which included three new 
springs (Spring-14MA, upper Spring 39, and Goathill Gulch Seep).  Some of the springs were 
not flowing or covered by snow.  The Spring 13 and Spring 39 collection system pumps were 
also sampled. 

May 2003 Monthly Sampling 
Groundwater sampling was performed by three teams between May 3 and 9, 2003.  A total of 
16 monitoring wells, one supply well at Columbine Campground, and three withdrawal wells 
were sampled.  Field parameters were collected from an additional 11 wells.  Three wells were 
dry.  This month marked the first time that the two colluvial wells installed by USGS in Capulin 
Canyon (CC-1A and –2A) were sampled. 

A total of 17 springs were visited and four springs were sampled, which included one new spring 
(Spring 15M).  Some of the springs were not flowing.  The Spring 13 and Spring 39 collection 
system pumps were also sampled. 

June 2003 Monthly Sampling 
Sampling teams sampled groundwater at the mine site between May 31 and June 9, 2003.  A 
total of 18 monitoring wells, two supply wells at campgrounds, and three withdrawal wells were 
sampled.  Field parameters were collected from an additional 11 wells.  Three wells were dry, 
which included AST-MW-1.  AST-MW-1 was installed in March 2003 as part of an 
investigation near the aboveground storage tank area of the M&E.  June was the first month that 
the well was included in the monthly and quarterly sampling programs.  Ten USGS wells in 
Straight Creek (SC-1A, SC-1B, SC-3A, SC-3B, SC-4A, SC-5A, SC-5B, SC-6A, SC-7A, SC-8A) 
were sampled.  The locations of these wells are shown on Figure 2.4-3. 

A total of 17 springs were visited, but only one sample was collected.  The high river stage 
caused by the snowmelt runoff had covered many of the springs and some that were not covered 
by the high water were not flowing.  The Spring 13 and Spring 39 collection system pumps were 
also sampled. 

July 2003 Quarterly Sampling 
Four teams were used to sample groundwater from July 7 through 24, 2003.  A total of 60 
monitoring wells, eight supply wells, and three groundwater withdrawal wells were sampled.  
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Supply wells at Columbine, Eagle Rock Lake, and Elephant Rock campgrounds were operable 
and sampled.  Eleven wells were dry or had insufficient water in them to sample.  One 
underground mine location was also sampled. 

A total of 19 springs were visited and 12 springs were sampled, which included three additional 
springs.  Waldo Springs was sampled, which is approximately 2 miles upstream of the mill area.  
The first occurrence of water from Capulin (Capulin Spring Source) and Goathill Spring 
(Goathill Spring Source) were additionally sampled, whereas previous samples had been 
collected several hundred feet downstream, or at the end of the pipeline, which was the case for 
Capulin Spring.  These three additional sampling points were added to the quarterly sampling 
program.  The Spring 13 and Spring 39 collection system pumps were also sampled. 

August 2003 Monthly Sampling 
Four teams performed groundwater sampling between August 9 and 13, 2003.  Of the locations 
scheduled to be sampled, samples were collected at 16 monitoring wells; three monitoring wells 
were dry (MMW-16, MMW-18A, MMW-25A).  Three groundwater withdrawal wells were 
sampled.  Additionally, four USGS-installed wells (CC-1A, CC-1B, CC-2A, CC-2B) were 
sampled. 

Springs 13 and 39 were scheduled to be sampled during the August sampling event.  However, 
the water flow of Red River was high, submerging Spring 13 expression under the water surface.  
Spring 39 was dry.  Only lower Spring 13 was sampled.  The Spring 13 and Spring 39 collection 
system pumps were sampled.  

September 2003 Monthly Sampling 
Four teams performed groundwater sampling between September 6 and 11, 2003.  Of the 
locations scheduled to be sampled, samples were collected at 17 monitoring wells; three 
monitoring wells were dry (MMW-16, MMW-18A, MMW-25A).  Three groundwater 
withdrawal wells were sampled.  Four USGS installed wells (CC-1A, CC-1B, CC-2A, and 
CC-2B) in Capulin Canyon were sampled.  Tap water samples were collected at three 
condominiums in the town of Red River (Ponderosa, Swiss Mountain 5, and Flag Mountain 9). 

The stage of Red River was high and submerged Spring 39 under the water surface.  
Consequently, no sample could be obtained at Spring 39.  Samples were collected from Spring 
13 and lower Spring 13.  The Spring 13 and Spring 39 collection pumps were sampled.  

October 2003 Quarterly Sampling 
Four teams performed groundwater sampling from October 13 through 23, 2003.  A total of 59 
monitoring wells were sampled at the mine site; 11 monitoring wells were dry.  Samples were 
collected from six supply wells inclusive of campground wells, mill wells, and private residence 
wells in Columbine Park.  Additionally, a total of 18 USGS installed wells within Capulin 
Canyon (CC-1A, CC-1B, CC-2A, CC-2B), Straight Creek (SC-1A, SC-1B, SC-2B, SC-3A, 
SC-3B, SC-4A, SC-5A, SC-5B, SC-6A, SC-7A, SC-8A), LaBobita (LB-A), Hansen (HAN-A), 
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and Hottentot (HTT-A) were sampled.  Water samples were collected from two monitoring wells 
(AWWT-1, AWWT-2) at the town of Red River Waste Water Treatment Plant. 

Of note, the groundwater withdrawal wells (GWW-1, -2, and-3) and spring collection systems at 
Spring 13 and 39 were shut down due to maintenance/repair work during the sampling event.  
Consequently, no water samples were collected at these locations.  

A total of nine samples were collected from mine site seeps and springs.  Several of the mine site 
seeps and springs were dry (Cabin Spring, Goathill Gulch Seep, Portal Spring, Potato Patch 
Spring, Shaft Spring, South Portal Spring, and Spring 15M).  Water samples for both Spring 13 
and Spring 39 could not be collected because the spring expressions were washed out by and 
submerged under the surface water level of the Red River. 

November 2003 Monthly Sampling 
Four teams conducted the monthly groundwater sampling from November 1 to 5, 2003.  Of the 
locations scheduled to be sampled, samples were collected at 17 monitoring wells; three 
monitoring wells were dry.  Three groundwater withdrawal wells were sampled.  Four USGS 
installed wells (CC-1A, CC-1B, CC-2A, and CC-2B) in Capulin Canyon were sampled.  

Samples were collected from Spring 13 and lower Spring 13.  Spring 39 had insufficient flow to 
sample.  The Spring 13 and Spring 39 collection system pumps were sampled.  

December 2003 Monthly Sampling 
Three teams conducted monthly groundwater sampling from December 6 to 12, 2003.  Of the 
locations scheduled to be sampled, samples were collected at 15 monitoring wells; three 
monitoring wells were dry.  Three groundwater withdrawal wells were sampled.  In addition, the 
new Columbine Canyon well was sampled for the first time.  Four USGS installed wells 
(CC-1A, CC-1B, CC-2A, and CC-2B) in Capulin Canyon were sampled.  

Samples were collected from Spring 13 and lower Spring 13.  Spring 39 had insufficient flow to 
sample.  The Spring 13 and Spring 39 collection system pumps were sampled.  

January 2004 Quarterly Sampling 
Four teams performed groundwater sampling from January 5 to 15, 2004.  Samples were 
collected from 57 monitoring wells at the mine site; 11 monitoring wells were dry.  Twelve 
extraction wells or supply wells, and spring collection pumps were sampled.  Campground wells 
were shut down for the winter.  One underground location was sampled. 

The alluvial well at the Questa Ranger Station (RSTW) was sampled.  The Ranger Station well is 
a groundwater supply well with a dedicated, down-well pump and piping.  Use of the well was 
discontinued at some time in the past according to Ranger Station personnel.  The sample was 
collected from a valve/spigot in a subsurface concrete vault before the water entered a pressure 
tank. 
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A total of 15 USGS installed wells within Capulin Canyon (CC-1A, CC-1B, CC-2A, CC-2B) 
and Straight Creek (SC-1A, SC-1B, SC-2B, SC-3A, SC-3B, SC-4A, SC-5A, SC-5B, SC-6A, 
SC-7A, SC-8A) were sampled. 

A total of eight samples from seeps or springs were collected; 12 locations were dry or covered 
by ice and snow so that no water sample could be collected. 

April 2004 Quarterly Sampling 
Four teams performed groundwater sampling from April 12 to 23, 2004.  A total of 59 
monitoring wells were sampled; 12 monitoring wells were dry.  New monitoring well 
MMW-50A was installed in late February and was first sampled in April.  The monitoring well 
is approximately 1,500 feet west of the mine entrance and completed in the Red River alluvium.  
Twelve extraction wells or supply wells, and spring collection pumps were sampled.  Columbine 
Campground and Elephant Rock Campground wells were shut off during the off-season, and 
power was shut-off to the Ranger Station well and no samples were collected.  One underground 
location was sampled. 

A total of 18 USGS installed wells within Capulin Canyon (CC-1A, CC-1B, CC-2A, CC-2B), 
Straight Creek (SC-1A, SC-1B, SC-2B, SC-3A, SC-3B, SC-4A, SC-5A, SC-5B, SC-6A, SC-7A, 
SC-8A), and HAN-A, HTT-A, and LB-A were sampled. 

Samples were collected from 10 seeps or springs.  Several seeps and springs at the mine site 
continued to be dry. 

Winter/Spring 2004 Additional Sampling 
During the February through April 2004 period, additional sampling of wells and springs at the 
mine site and off-site reference areas was performed that was not originally contained in the FSP 
(URS 2007c).  At the request of EPA, select wells were sampled and analyzed for lead and sulfur 
isotopes and lanthanides.  The additional sampling was performed to assist in evaluating 
potential source areas at the mine.  At that same time, select wells, seeps, and underground 
locations were also analyzed for the stable isotopes of oxygen and hydrogen to evaluate the 
similarities or dissimilarities in physical processes of water recharging these locations.  Several 
wells and springs were also sampled and analyzed for tritium and helium to estimate the age of 
the water.  Results and interpretations for the age dating samples are contained in Appendix 
2.4-3. 

In addition to being sampled in April 2004, monitoring well MMW-50A continued to be 
sampled in May and June 2004.  This was done to obtain at least three consecutive monthly 
samples from the well. 

In May 2004, four shallow piezometers were sampled along the Highway 38 near Spring 13.  
The piezometers were originally installed for design of the Spring 13 collection system.  Spring 
13 P-1 was sampled and analyzed for metals and inorganics, whereas Spring 13 P-2, P-3, and P-4 
were tested only for field parameters. 

108239



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-63 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-63 

2005/2006 Additional Sampling 
During November 2005, MMW-2 was additionally sampled at the request of EPA.  The well was 
sampled using two methods.  The first method employed was the low-flow sampling method, 
which is the same method used during the RI for groundwater monitoring wells.  Immediately 
following, the well was sampled by the conventional method that involved purging three casing 
volumes of water and then collecting the water sample.  Sampling by the two methods was done 
to evaluate if the low-flow method yielded similar results as the conventional method.  It was 
determined that the low-flow sampling method may not yield results that are representative of 
the water-bearing formation.  Sampling of MMW-2 by conventional methods was repeated in 
February and March 2006 as confirmation of this determination.   

2.4.2.2 Tailing Facility and Reference Wells and Springs 

The following sections briefly describe each quarterly, monthly, or special sampling event at the 
tailing facility.  Sampling of reference residential drinking water in Questa is also included.  
Groundwater sampling locations at the tailing facility are shown on Figure 2.4-2 and deviations 
from the FSP (URS 2007c) are summarized in Table 2.4-1.  The dates of sample collection, 
number of locations that were sampled, and any notable issues related to sampling are discussed.  
Table 2.4-3 is a summary of the groundwater sampling that was performed and contains the well 
or spring name, general location, inorganic analytes that were tested, and date of sample 
collection.  The summary table also notes any issues or special conditions for each sample.  
Table 2.4-4 provides a list of organic analyses performed on the samples. 

October/November 2002 Quarterly Sampling 
The October/November 2002 sampling was the first sampling event performed under the RI.  
Attempts were made to sample all functional wells at the tailing facility.  The majority of the 
groundwater samples were collected between October 27 and November 15, 2002.   

Four two-person teams conducted the quarterly sampling.  Even though sampling of a few wells 
was not possible, groundwater samples were collected from 20 monitoring wells, eight extraction 
wells, and one supply well.  MW-9B was dry and not sampled.  MW-2 was bailed dry (about 
60 gallons of stagnant water) because the well recharged very slowly.  The well was sampled 
using a Teflon® bailer the next day after the well had recharged with a sufficient amount of 
formational water.  Extraction well EW-5C was not sampled because the pump was not 
operational. 

Spring samples were obtained between October 2 and 13, 2002 during the surface water and 
sediment sampling activities.  Samples and flow rates were collected from eight springs.  Water 
from Outfall 002 was also sampled, which is comprised of groundwater from the seepage 
collection system (extraction wells and drains) south of Dam No. 1. 
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December 2002 Monthly Sampling 
Three teams conducted the groundwater sampling between December 2 and 7, 2002. 

Groundwater samples were obtained from five monitoring wells and field parameters were 
measured in an additional four wells.  Groundwater extraction well EW-5C, a quarterly sampling 
location, was sampled in December after its motor had been fixed.  The well could not be 
sampled during the October/November quarterly 2002 sampling event. 

January 2003 Quarterly Sampling 
Four teams performed the groundwater sampling at the tailing facility between January 6 and 21, 
2003.  A total of 20 monitoring wells, nine extraction wells, and one supply well were sampled.  
One well was dry (MW-9B).  Spring samples and flow rates were obtained from eight springs.  
Water from Outfall 002 was also sampled. 

February 2003 Monthly Sampling 
Three teams visited the groundwater sampling locations at the tailing facility between February 3 
and 9, 2003.  A total of five wells were sampled.  Field parameters were measured in an 
additional three wells and in one extraction well.  One well was dry (MW-9B). 

March 2003 Monthly Sampling 
Groundwater sampling was performed by three teams between March 1 and 7, 2003.  A total of 
five wells were sampled and one well was dry (MW-9B).  Field parameters were measured from 
an additional three wells and one extraction well.  Springs 17 and 18 were sampled, which are 
used to supply the fish hatchery with water.  Arsenic had been detected in fish tissue and the 
springs were sampled to determine arsenic levels and if the spring water could be a source of 
arsenic in the fish.    

April 2003 Quarterly Sampling 
Groundwater sampling was performed by four teams between April 1 and 11, 2003.  A total of 
20 monitoring wells, nine extraction wells, and one supply well were sampled.  One well was dry 
(MW-9B). 

Spring samples and flow rate measurements were obtained from 10 springs, one of which was 
new (Spring 9A) and located in the vicinity of Springs 9 and 10.  Water from Outfall 002 was 
also sampled at the end of the pipe and a new location was sampled (Outfall 002 Well), which is 
at the collection cistern (manhole) where it has been historically sampled by Molycorp. 

May 2003 Monthly Sampling 
Groundwater sampling was performed by three teams between May 3 and 9, 2003.  A total of 
seven wells were sampled.  Field parameters were measured in an additional three wells and in 
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one extraction well.  One well was dry (MW-9B).  Two new wells were sampled for the first 
time.  These included MW-21, which is an upper aquifer (alluvial) reference well, and MW-23, 
which is a basal (basalt) aquifer well. 

A one-time sampling of several temporary piezometers was conducted during the May sampling 
event.  Sampling of temporary piezometers is not part of the monthly or quarterly sampling 
programs, but requested by EPA.  Piezometers that were sampled included: TPZ-1, TPZ-2, 
TPZ-5U, TPZ-5B, TPZ-6U, and TPZ-7L. 

Seeps and springs are not normally included in the monthly sampling at the tailing facility; 
however, the Embargo Road Seep was sampled during the month.  The seep is located along the 
drainage leading from the seepage interception system, on the south side of Embargo Road.  This 
seep was added to the quarterly sampling program. 

June 2003 Monthly Sampling 
Groundwater sampling was performed between May 31 and June 9, 2003.  A total of seven wells 
were sampled.  Field parameters were measured in an additional three wells and in one extraction 
well.  One well was dry (MW-9B).   

A one-time sampling of a temporary piezometer (TPZ-7U) was conducted during the June 
sampling.  Sampling of temporary piezometers is not part of the monthly or quarterly sampling 
programs, but was done at the request of EPA. 

Seeps and springs are not normally included in the monthly sampling at the tailing facility; 
however, several seeps were sampled that were not previously sampled as part of the RI.  Two 
historical seeps are located on the western and eastern abutments of Dam No. 1A, and the two 
seeps (West Seep and East Seep) were sampled.  Seeps upstream of the Outfall 003 seepage 
barriers were also sampled.  These were identified as 003 East Seep and 003 West Seep.  The 
water from these two seeps combines and flows into the 003 pipeline, and the combined water 
was also sampled and identified Confluence 003East/003West.  These seeps were added to the 
quarterly sampling program. 

July 2003 Quarterly Sampling 
Four teams were used to sample groundwater from July 7 through 24, 2003.  A total of 28 
monitoring wells, nine extraction wells, and one supply well were sampled.  One well was dry 
(MW-9B).  Six new monitoring wells had been installed the prior month and were added to the 
monthly and quarterly sampling program.  These wells included MW-22 and MW-25 through 
MW-29. 

Eighteen springs were visited and samples and flows were collected from 17; flow only was 
measured at the confluence of 003 East and West seeps.  Water from Outfall 002 was also 
sampled at the end of the pipe and at its historical location, which is at the collection cistern. 
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August 2003 Monthly Sampling 
Four teams were used to sample groundwater from August 9 through 13, 2003.  A total of 13 
monitoring wells were sampled.  No extraction wells or seeps were sampled. 

September 2003 Monthly Sampling 
Four teams were used to sample groundwater from September 6 to 11, 2003.  A total of 13 
monitoring wells were sampled.  No extraction wells or seeps were sampled.  Groundwater 
samples were collected from a well at Cater Ranch, and from wells at two private residences in 
Questa.  Also, sampling of residential tap water from the municipal water system in Questa was 
conducted by EPA and the Village of Questa to determine if the water supply was affected by 
tailing that was used as bedding material for the water lines.  The results of the residential tap 
water from the Questa municipal water system are contained in the Public Health Assessment for 
Molycorp, Incorporated (ATSDR, 2005). 

October 2003 Quarterly Sampling 
Groundwater sampling was performed between October 13 and 23, 2003.  A total of 28 wells 
were sampled.  Ten extraction wells were sampled.  TPZ-1, TPZ-2 and TPZ-5B were sampled 
for a second time at the request of EPA.  A total of 18 seeps and springs were visited and 
samples were collected from 17. 

November 2003 Monthly Sampling 
Groundwater sampling was performed between November 1 and 5, 2003.  A total of 13 wells 
were sampled.  No extraction wells or seeps were sampled.    

December 2003 Monthly Sampling 
Groundwater sampling was performed between December 6 and 12, 2003.  A total of 13 wells 
were sampled.  No extraction wells, seeps, or springs were sampled.    

January 2004 Quarterly Sampling 
Groundwater sampling was performed between January 5 and 15, 2004.  A total of 28 wells were 
sampled.  Ten extraction wells and 16 seeps were sampled.  One sample from a private residence 
well in Questa was collected. 

April 2004 Quarterly Sampling 
Groundwater sampling was performed between April 12 and 23, 2004.  A total of 28 wells were 
sampled.  Nine extraction wells and 17 seeps were sampled.  The 002 pumpback system was 
installed and became operational in January 2004.  Water from the pumpback system near the 
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002 Outfall manhole and at the end of the pipeline near Dam No. 5A was sampled.  One private 
residence well in Questa was also sampled. 

2003-2004 Additional Sampling 
At the request of EPA, three shallow drive points (DP-1, -2, and -3) were installed south of the 
tailing facility near the 002 Outfall at the river.  Each drive point was sampled in November 
2003.   

Later in May 2004, an additional 11 drive points (DP-4 through DP-14) were installed and 
sampled at the request of EPA.  At that same time Springs 7 and 8, near the 002 Outfall at the 
river were sampled.  Also in May 2004, a well (Hunts Pond) was installed near Hunt’s Pond in 
Questa.  The well was installed and sampled one time in May at the request of EPA.  Three 
private residence wells in Questa were additionally sampled in May 2004. 

July 2005 Additional Sampling 
In response to public concerns regarding potential impacts to groundwater from the Molycorp 
tailing facility, EPA offered to sample and analyze groundwater in wells belonging to Questa 
homeowners.  EPA sampled seven private wells south of the tailing facility in July 2005.  The 
well locations are shown on Figure 2.4-4.  URS was present during the sampling. 

Winter 2006 Additional Sampling  
At the request of EPA, the five additional monitoring wells (MW-30 through MW-34) along the 
eastern property boundary of the tailing facility that were installed in December 2005, were 
sampled during January, February, and March 2006.  The sampling was performed to assess the 
potential eastward migration of seepage from the tailing facility.  At the same time the five new 
wells were sampled in February 2006, EPA requested that MW-24, MW-17, MW-4, and MW-14 
be sampled.  These wells are also located along the eastern boundary of the tailing facility and 
the objective of the additional well sampling was to characterize a larger area east of the tailing 
facility.  Sampling of the new and existing wells was not originally contained in the FSP. 

The low-flow sampling method at MW-4 was investigated during February 2006.  EPA 
suspected that the low-flow method did not provide sample results that were representative of the 
water-bearing formation.  Therefore, MW-4 was sampled first by the low-flow method followed 
by the conventional three-casing volume purge and sample method.  These results from both 
sampling methods were conflicting.  Some constituent concentrations were higher in samples 
from one method and visa versa.  Thus, the sampling was repeated in March using both sampling 
methods.  

2008 Additional Sampling 
Wells MW-35 and MW-36 were sampled at the request of the village of Questa, three times 
following the data collection period through second quarter 2006 for the Draft RI Report.  A 
discussion of the 2008 well sampling is provided in Appendix 1.0-2. 
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2.4.3 Groundwater Monitoring Procedures  
Sampling of existing and new monitoring wells, extraction wells, and water supply wells at the 
mine site and tailing facility was performed during the RI.  Seeps and springs are considered to 
be part of the groundwater system, as opposed to the surface water system, and thus were 
sampled during the same period as the wells.   

The following summarizes the procedures used for sampling (Section 2.4.3.1) and the chemical 
analyses performed on the samples (Section 2.4.3.2). 

2.4.3.1 Sampling Procedures 

Groundwater sampling was performed in accordance with applicable SOPs in the FSP (URS 
2007c).  The following presents a summary of the procedures used for water level measurements, 
groundwater sampling of monitoring wells, extraction wells, supply wells, and seeps and springs; 
and sample preparation and management. 

2.4.3.1.1 Water Level Measurements 
Water levels were measured at new and existing monitoring well locations at the mine site, 
tailing facility, and reference areas.  The water level data are used to evaluate hydraulic gradients 
and for development of potentiometric surface maps.  Groundwater level measurements from 
paired/nested wells were used to evaluate vertical hydraulic gradients in the area.  Table 2.4-3 
identifies wells where water levels were measured and times when water levels were measured.  
Water levels were also measured in select wells at the mine site and tailing facility to satisfy 
DP-1055 and DP-933 requirements.  The times when these water levels were measured are also 
contained in Table 2.4-3. 

Water level measurements were collected and recorded in accordance with SOP 2.1, Water Level 
Measurements.  Water levels were measured with a calibrated electronic sounder capable of 
measuring to 0.01-foot accuracy and recorded on water level measurement forms.  The depth to 
water readings were also recorded in field logbooks, boring logs, and groundwater sampling field 
sheets, as applicable.  Water level meters were decontaminated between each use.  The recorded 
depth to water value is subtracted from surveyed measuring point elevations to calculate 
groundwater elevations.  Depth to water measurements were made prior to any well purging or 
sampling activities that may affect the static water level. 

Groundwater levels were measured in all wells at the mine site and tailing facility on a quarterly 
frequency.  Water levels at select wells at the mine site, and at select wells and newly installed 
piezometers at the tailing facility were measured during months between the quarterly 
monitoring events.  Beginning in February 2003, measurement of water levels in all wells and 
piezometers at the tailing facility was added to the monthly sampling events to satisfy DP-933 
requirements, whereas prior to that water levels had been measured in only selected wells for the 
RI.   
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2.4.3.1.2 Monitor Well Sampling 
Monitoring wells were sampled in general accordance with SOP 2.0, Monitor Well Groundwater 
Sampling.  Well purging and sampling was performed using a stainless steel/Teflon bladder 
pump capable of low-flow rates, and in limited instances either a Teflon bailer or peristaltic 
pump.  Dedicated tubing was used for all wells sampled with a peristaltic or bladder pump.  
After use, the tubing was suspended in the well or stored in a clean, labeled plastic bag for reuse 
in subsequent sampling events. 

Well purging was attempted at a maximum low-flow rate of 0.5 liter/minute (L/min) to as low as 
0.05 L/min, with the pump positioned in the middle of the screened interval.  Water level 
measurements were taken during the purging process to observe water level changes that 
occurred.  If the water level did not drop significantly (i.e., more than 0.3 feet during purging), 
purging of the well continued at the low-flow rate until field parameter stabilization was 
achieved, as described in SOP 8.0, Calibration of Field Instruments and Field Parameter 
Measurements.  Purging ceased when field parameters stabilized for three consecutive readings 
and approximate 5-minute intervals.  The field parameters were recorded on field datasheets.  

If the water level drop was greater than 0.3 feet, an attempt was made to evacuate the water in 
the well by increasing the pumping rate of the bladder pump.  In doing this, the water level was 
drawn down to just above the pump intake.  The pump was then turned off and the well was 
allowed to recover.  Water samples were collected after the well had sufficiently recovered to 
provide enough water to fill sample bottles.  This second procedure for sampling was consistent 
with SOP 2.0, Monitor Well Groundwater Sampling. 

If the water level could not be lowered to just above the intake of the bladder pump, that meant 
that a new equilibrium water level had been established that was lower than the original static 
water level.  This was typically the case in the deep wells that are under confined conditions.  It 
is common that removal of a relatively small amount of water from a confined well will result in 
large change in the piezometric level.  After the piezometric level is lowered to some point, the 
same volume of water removed results in less impact on the piezometric level and the level may 
stabilize.  This new equilibrium level, if maintained, was considered to be acceptable for 
sampling.  The water removed was representative of formational water because the pump was in 
the middle of the screen.  If this new equilibrium level was reached and parameters stabilized, 
then the well was sampled.  This condition for sampling is not contained in SOP 2.0.  Copies of 
the Monitor Well Groundwater Sampling forms are contained in the project file.  Photographs 
showing a typical low-flow groundwater sampling setup and equipment are contained in 
Appendix 2.4-2. 

The low-flow sampling method described above was generally used for monitoring wells with a 
few exceptions.  Two wells, MMW-2 at the mine site and MW-4 at the tailing facility, were 
sampled using the low-flow and conventional three casing purge and sample method to 
determine if the type of sampling method influenced water quality results.  These two wells have 
casing diameters of 8 and 6 inches, respectively.  It was found that the conventional sampling 
method resulted in water chemistry that was more representative of the formation water than the 
low-flow method.  The small amount of water purged from the wells during the low-flow 
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sampling was the likely cause of this difference.  These two wells were sampled by the 
conventional method beginning in the first quarter of 2006 and thereafter. 

2.4.3.1.3 Extraction Well Sampling 
Groundwater withdrawal wells were installed at the mine site by Molycorp as part of best 
management practice under the NPDES permit, which calls for a seepage collection system (both 
subsurface drain and withdrawal wells) to collect potentially mine-affected water from 
discharging to the Red River.  The system consists of three extraction wells (GWW-1, -2, and -3) 
and two seepage collection areas (Spring 13 pump and Spring 39 pump).  The system became 
operational in February 2003.  Extraction wells at the mine site were sampled by opening a valve 
at the wellhead.  The water from the valve was collected and used to fill sample bottles and for 
measurement of field parameters.  The wells pump continuously, thus, documentation of field 
parameter stabilization was not necessary. 

Extraction wells at the tailing facility are part of the Seepage Interception System and were 
sampled differently depending on if the particular well was pumping or not.  If the extraction 
well was pumping upon arrival, then water was collected for field parameter measurement and to 
fill sample bottles.  If the well was not pumping upon arrival, then it had to be turned on at a low 
pumping rate so that the well would not pump dry during sampling.  Field parameters were 
measured until they stabilized and then the well was sampled. 

2.4.3.1.4 Supply Well Sampling 
Supply wells is a general category that includes wells that are used for the mill, by private 
residents, or by the public at campgrounds.  The wells are not equipped with a fixture to sample 
at the wellhead and have to be sampled at a valve or faucet somewhere away from the wellhead.  
Either the valve or faucet was allowed to flow for 5 to 10 minutes during which field parameters 
were measured.  The water was then sampled after this period of time and after parameters had 
stabilized. 

2.4.3.1.5 Seeps and Springs Sampling 
Seeps and springs were sampled in accordance with SOP 1.0, Surface Water and Seep Sampling.  
Seeps and springs were sampled using a polyethylene pitcher or stainless steel bowl placed at a 
location where the water could freely flow and not be disturbed.  Filtered and unfiltered samples 
were collected.  Filtering of samples for dissolved metals analysis was conducted in the field in 
accordance with SOP 3.0, Field Filtration.  Field parameter measurements were made on a grab 
sample from the specified seep sampling locations in accordance with SOP 8.0, Calibration of 
Field Instruments and Field Parameter Measurements.  Flows from springs were also measured 
at the time samples were collected.  Flows were measured using either volumetric methods or a 
cutthroat flume.  Copies of the Surface Water and Seep Sampling forms are contained in the 
project file. 
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2.4.3.1.6 Sample Handling 
Filtered and unfiltered samples from monitoring wells, extraction wells, and supply wells were 
collected.  Filtering of samples for dissolved metals analysis was conducted in the field in 
accordance with SOP 3.0, Field Filtration.  

Samples were handled as described in SOP 9.0, Sample Management.  A discussion of sample 
management is contained in Section 2.11.  Decontamination of non-dedicated sampling 
equipment was performed as described in SOP 6.0, Decontamination of Sampling Equipment.  
Wash water from decontamination, purge water, and any other waste water related to the 
sampling event was managed as described in Section 2.12 and SOP 23.0, IDW Management.  
The IDW water was stored in a tank on site, sampled, and then transported to the mill and used 
in process water. 

2.4.3.2 Chemical Analyses 

General information on chemical analyses specific to each well are contained in Table 2.4-3.  
The groundwater samples collected during the RI were analyzed for the following routine 
analytes, with some exceptions noted in Table 2.4-3 and in this section: 

• Total and dissolved TAL metals plus boron and molybdenum (see Table 2.11-3 for a 
complete list of analytes). 

• Anions including chloride, total cyanide, fluoride, nitrate, nitrite, ortho-phosphate, and 
sulfate. 

• General chemistry including alkalinity suite (see Table 2.11-3), ammonia, total 
phosphorous, TDS, TKN, TOC, TSS, laboratory pH and SC (for all except the fall 2002 
event), and hardness. 

• Field parameters including analyses of DO, Eh, pH, SC, temperature, and turbidity.  
These parameters were measured using a flow-through cell in the field.  Some wells were 
tested only for these field parameters and the wells are identified in Table 2.4-3. 

Additional or special analyses that deviated from the routine analytes listed above were 
performed at select wells, which are listed below.  Table 2.4-3 and Table 2.4-4 identify the wells 
where the additional analyses were performed and times. 

• Chromium (VI)  

• Explosives  

• VOCs 

• SVOCs  

• Stable isotopes of hydrogen (2H) and oxygen (18O)  

• Sulfur and lead isotopes 

• Lanthanides 
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• Age dating using tritium and helium 

The routine and additional laboratory analyses were performed by STL in Burlington, Vermont.  
Exceptions to this were that stable isotopes were analyzed by University of Arizona; tritium and 
helium were analyzed by the Noble Gas Laboratory at the University of Miami, Florida (see 
Appendix 2.4-3 for the laboratory report); and sulfur and lead isotopes and lanthanides were 
analyzed by Frontier Geosciences in Seattle, Washington.  Ammonia was analyzed on site, and 
chromium (VI) was analyzed on site.  Section 2.11 provides additional details on the laboratories 
used, the analytical methods used, and the QA/QC procedures implemented for the sampling and 
analyses during the RI period. 

EPA analyzed samples from the seven private wells (Section 2.4.2.2) for TAL metals plus boron 
and molybdenum, uranium, sulfate, and fluoride. 

2.4.4 Hydraulic Testing 
Hydraulic testing of select monitoring wells at the mine site was conducted from March 4 
through March 6, 2004.  The objective of the testing was to obtain water level response data for 
estimation of hydraulic properties of the colluvium/debris flow.  The hydraulic testing was not 
originally part of the FSP, but considered to be a potential data gap by Molycorp and EPA.    

Hydraulic testing consisted of slug and pumping tests in select wells in the following areas: 

• Sulphur Gulch: colluvial monitoring well MMW-39A 

• Middle Rock Pile: colluvial/mine rock monitoring well MMW-38A 

• Lower Goathill Gulch: colluvial/debris flow monitoring wells MMW-42A, MMW-44A, 
and MMW-48A 

Slug testing was conducted at wells MMW-38A, MMW-42A, MMW-44A, and MMW-48A.  A 
short-term pumping test was conducted at MMW-39A.   

Slug testing consisted of a series of falling and rising head tests that were conducted in each well.  
At least two test series were conducted at each well, with three series conducted at MMW-48A.  
The falling head test was initiated by instantaneously lowering the slug into the water column 
and recording water level responses with a mini-troll datalogger.  Following the falling head test, 
the rising head test was started.  The rising head test was initiated by instantaneously removing 
the slug from the water column. 

Aquifer pump testing in MWW-39A consisted of a 2.5-hour constant-rate test and 0.5-hour 
recovery test.  This involved pumping the well at a constant rate of approximately 3.7 gallons per 
minute (gpm) and measuring water level response using a mini-troll pressure transducer and 
datalogger. 

The hydraulic testing investigation consisted of field data collection and analysis of hydraulic 
test data.  Test setup, procedures, analysis of data, and results are contained in Appendix 2.4-4.  
Photographs of the hydraulic testing investigation are contained in Appendix 2.4-2. 
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2.4.5 Colloidal Borescope 
A colloidal borescope investigation of three wells at the mine site was performed by 
AquaVISION Environmental, LLC.  The investigation was requested by EPA and conducted 
March 5 through 7, 2004, with oversight by EPA and URS.  The borescope was used to estimate 
the direction of groundwater flow within the wells under non-pumping conditions.  The 
requested colloidal borescope measurements were made in: 

• MMW-7: bedrock monitoring well at the M&E 

• MMW-36B: bedrock monitoring well at the toe of Sugar Shack West Rock Pile 

• MMW-38A: colluvial/mine rock monitoring well at Middle Rock Pile 

The colloidal borescope is a down-hole instrument consisting of a camera, flux-gate compass, an 
optical magnification lens, an illumination source, and a stainless steel housing.  Upon insertion 
into a well, an electronic image is transmitted to the surface, where it is viewed and analyzed.  
As colloid particles in the groundwater pass beneath the lens, the particles are illuminated and a 
video frame grabber digitizes individual video frames at selected time intervals.  Two digitized 
video frames are compared and a software program computes and records the average particle 
size, number of particles, speed, and direction.  Only zones that display consistent horizontal 
laminar flow in a steady direction over a substantial time period (greater than one-half hour) are 
typically considered.  A detailed discussion of the borescope investigation and results are 
contained in Appendix 2.4-5.  Photographs of colloidal borescope testing are contained in 
Appendix 2.4-2. 
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2.5 VEGETATION SAMPLING 
Two vegetation studies were conducted: the RI vegetation sampling described below and the 
Wildlife Impact Study (WIS) described in Section 2.10.1.  The WIS was a study of plant uptake 
of metals at the Questa tailing facility, and was performed under the direction and oversight of 
the New Mexico Energy, Minerals, and Natural Resources Department’s Mining and Minerals 
Division (MMD).  It was designed to address the toxicity and bioaccumulation potential for 
molybdenum and other metals at the tailing facility.  Both the RI and WIS studies included plant 
tissue and soil sampling, but they were specifically different from one another, as explained in 
Section 2.10.1.  The WIS methods were not included in the RI/FS Work Plan because the WIS 
was already being conducted for MMD, but the data are incorporated into and support the RI 
findings.  The results of the WIS are fully integrated with the RI findings presented for the tailing 
facility in Section 5.6.  

The RI vegetation study included sampling at the mine site soils and scars, tailing facility, and 
riparian areas near both the mine site and tailing facility.  EPA also sought to address the concern 
for metals uptake at the mine site rock piles as part of the RI, but did not because of a lack of 
vegetation growing on the mine site rock piles that was verified by the Molycorp and EPA 
reconnaissance team prior to sampling and completion of the FSP.  The lack of plant tissue data 
from vegetation growing on rock piles for assessment of metals uptake is recognized as a data 
gap by EPA. 

The purpose of the vegetation studies was to evaluate the potential effects of mine soils on plants 
and vegetation communities, and the potential effects of mine vegetation on humans or animals 
that may consume the vegetation.  The studies were conducted in accordance with the FSP (URS 
2007c), with approved modifications, and the following SOPs (URS 2007d):   

• SOP 1.0 – Surface Water and Seep Sampling  

• SOP 4.0 – Near Surface Soil Sampling  

• SOP 6.0 – Decontamination of Sampling Equipment  

• SOP 8.0 – Field Parameter Measurements (including instrument calibration)  

• SOP 9.0 – Sample Management  

• SOP 13.1 – Plant Sample Collection  

• SOP 23.0 – Investigation Derived Waste Management  

• SOP 29.0 – Plant Community Structure, Species Diversity  

• SOP 32.0 – Collection of Soil Samples for Toxicity Testing  

The vegetation studies included five components:  (1) collection and chemical analysis of plant 
samples from upland and riparian plant communities, (2) measurement of plant community 
structure and composition in the field, (3) rye grass bioassay studies, (4) collection and chemical 
analysis of edible riparian plants, and (5) collection and analysis of garden produce.   
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A sixth vegetation study component, shrub growth, was included in the FSP (URS 2007c) but 
was eliminated from the fall 2002 fieldwork.  This study was eliminated because it could not be 
conducted as planned and was unlikely to provide useful results, because of large variation in 
shrub occurrence and growth, absence of shrubs at many sites, and heavy browsing of some 
species.  A Change of Procedure/Location Form (Appendix 2.1-1) was submitted by the URS 
Plant Team on October 6, 2002 to address this modification to the FSP.  It was approved by the 
U.S. Fish and Wildlife Service (USFWS) representative on behalf of EPA.   

All of the work described in this section was collected specifically for the RI in 2002, 2003, and 
2004.  Most of the sample collection and ecological characterization field work was completed in 
the fall of 2002.  Work at the tailing facility and its reference area was postponed until 2003 
because of drought conditions in 2002 that resulted in little or no new growth, early leaf fall, 
and/or dieback to the ground for most plant species.  Late summer rains in 2002 resulted in 
greening-up of plants at higher elevations near the mine, but not in the valley near Questa.  
Several additional sample sites were added by EPA in 2003 and 2004.  Non-RI vegetation 
sampling also was conducted, to meet conditions of the permits for New Mexico Mining and 
Minerals Division (MMD) and NMED.  The non-RI vegetation sampling is described in 
Section 2.10.1 (Wildlife Impact Study). 

Section 2.5 provides a summary of the RI vegetation study field activities.  It is organized into 
the following subsections.  

• Section 2.5.1 describes selection of sample sites. 

• Section 2.5.2 describes collection of terrestrial vegetation samples from upland and 
riparian sites. 

• Section 2.5.3 describes plant community characterization at the sites used for terrestrial 
vegetation sampling. 

• Section 2.5.4 describes the rye grass bioassay methods.  

• Section 2.5.5 describes sampling of edible riparian vegetation.  

• Section 2.5.6 describes sampling of garden produce. 

Photographs of the vegetation sampling are provided in Appendix 2.5-1. 

2.5.1 Vegetation Sample Sites 
The RI efforts to characterize the terrestrial vegetation were focused on areas of the Site that 
were likely to have complete exposure pathways for populations of terrestrial receptors.  The 
areas sampled were considered likely to be terrestrial habitat.  For example, no soil samples were 
collected for the rye grass bioassay for Soil Areas 1 (mill), 2 (administration), 4 (waste rock 
piles), 6 (open pit), and 8 (other mine site independent source areas) because EPA agreed that 
these areas were affected by mining-related activities, had little to no flora populations and 
therefore, could not support terrestrial habitat.  Additionally, no plant tissue samples were 
collected in those areas to assess metals uptake due to a lack of vegetation.  The nature and extent 
of contamination of the primary source media was characterized in these areas.  The RI/FS sampling 
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approach assumed that standard risk assessment fate and transport and exposure modeling would be 
performed by EPA in their risk assessment and is appropriate for this purpose.   

The potential effects of changing conditions due to Site operations or climate on the environmental 
data collected at the Site, including community structure and metal uptake by plants, are uncertain.  
There are many variables that can influence metal uptake or vegetation community structure, 
including soil characteristics, microclimate, topography, elevation, and land use.  Plant 
communities vary seasonally and annually.  Because of the potential for variation in water content 
of vegetation, all of the COPC concentrations in vegetation were standardized and reported as mg/kg-
dry weight.  Improved growing conditions after the collection period are likely to have increased 
plant cover and biomass (as noted for the tailing facility in Section 3.6.2.1), but it is not clear whether 
the increased biomass is likely to be associated with changes in concentrations of COPCs.   
Vegetation data were collected for ecological evaluations at a total of 102 sites.  Plant samples 
from upland and riparian communities were collected for chemical analyses from 82 of the sites.  
Plant community structure and composition were evaluated for the same 82 sites.  Rye grass 
bioassay studies were performed on soil collected from 95 sites, including 75 of the sites where 
plant sampling and community structure evaluation were performed and 20 sites where only soil 
samples were collected (in scar areas) for the bioassay studies.  The location of these 102 sample 
sites are shown on Figure 2.5-1 (mine site and tailing facility areas) and Figure 2.5-2 (Cater 
Ranch reference area for the tailing facility).  Several of the 102 vegetation sites were added at 
the request of EPA, following completion of the FSP (URS 2007c).  These sites included six 
sites south of the tailing facility and sample RS-13A, located in the riparian area south of the 
tailing facility.  It is noted that the 102 vegetation sampling sites do not include any from the 
mine site waste rock piles (Soil Areas 4a, 4b, and 4c).  This was requested by Molycorp, and 
agreed to by EPA, because of insufficient vegetation growing on the waste rock piles for 
sampling, as verified by Molycorp’s field reconnaissance team.  However, sampling of vegetation 
was dropped from the study with the concurrence of the EPA and as a result of the joint Molycorp 
and EPA reconnaissance visit after observation of field conditions.  The Field Sampling Plan 
approved by EPA did not include sampling of vegetation at the rock piles. 

The vegetation samples were co-located with surface soil samples in the following soil 
investigation areas and associated soil reference areas as defined in Section 2.1:   

Mine Site Soil Investigation Area Tailing Facility Soil Investigation Area 
Mine site general (soil area 3) 
Mine site scars (soil area 7) 
Red River riparian along the mine site (soil area 9) 

Tailing impoundment (soil area 14) 
Red River riparian along the tailing facility (soil 
area 16) 
South of tailing facility (soil area 17) 

Mine Site Reference Soil Areas Tailing Facility Reference Soil Areas 
Reference for mine site 
Reference riparian for mine site 
Reference scars 

Reference for tailing facility (Cater Ranch) 
Reference riparian for tailing facility (lower 
Cabresto Creek) 
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The vegetation sites were also co-located with small mammal sampling sites (Section 2.6), with 
the exception of the 20 sample sites located in the scars, the six sample sites south of the tailing 
facility, and additional sample RS-13A.  An overview of the terrestrial vegetation sample sites, 
the plant samples analyzed, the vegetation community evaluations, and bioassays is presented on 
Table 2.5-1. 

All the terrestrial vegetation sample sites, except for RS-13A, were pre-located in the office 
using a randomization process described in the FSP (URS 2007c).  The center points were 
surveyed and marked in the field prior to the vegetation data collection.  Based on observations 
of Site conditions, the center points of three of the sites were adjusted by the wildlife sampling 
team prior to the vegetation fieldwork as follows: 

Date Change 
9/26/02 Moved site MSS3-5 to new location 550-feet west because new location contained 

suitable habitat for small mammals. 
9/29/02 Used RRS-7 instead of RRS-4 because RRS-4 was located at a parking lot, and lacked 

vegetation and habitat for small mammals. 
10/6/02 Used sites RRS-25, -26, and -29 in place of RRS-17, -18, and -19 because property 

access agreements were not in place for RRS-17, -18, and -19 at the required time. 

 

For terrestrial vegetation sampling and plant community characterization, the sample sites were 
approximately 300 feet by 300 feet in dimension, centered on the center point stake, in 
accordance with the FSP (URS 2007c).  Sampling of riparian plots was typically limited to only 
one side of the river or creek due to access restrictions, safety risks in crossing the waterways, or 
inadequate riparian habitat located on the opposite side of the waterway.  Sites that were not 
restricted by these factors were sampled on both sides of the waterway.  Ten of the 35 riparian 
sample sites were sampled on both sides of the waterway, including RRS-5, RRS-9, RRS-10, 
RRS-11, RRS-12, RRS-19, RRS-20, RRS-25, RRS-26, and RRS-29.  Soil samples for bioassay 
were collected near the center point of each sample site. 

Vegetation data collected for human health evaluations included edible riparian and garden 
produce.  Edible riparian vegetation samples were collected at 20 sites shown in Figure 2.5-3 and 
listed in Table 2.5-2.  Sample sites were selected in the field based on observations of areas with 
good availability of the two target species (see Section 2.5.5).  Previously established RI soil 
sample sites were used where possible, and new sample sites were established when there were 
no suitable previous sample sites.  Nine of the edible riparian sample sites were co-located with 
previously established terrestrial vegetation sample sites, and 11 were new sites.  Previously 
collected survey coordinates and soils data were used for existing sample sites, and new survey 
coordinates and soil samples were collected for the new sites.   

Garden produce samples were collected at six sites, including three gardens in Questa (south, 
east, and northeast of the tailing facility), two reference gardens located north and south of 
Questa, and from a grocery store (Figure 2.5-4).  A total of six sites were sampled.  Active 
vegetable gardens were identified during two driving surveys of Questa, and the three gardens 
were selected based on distance from the tailing facility, direction from the tailing facility (south, 
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east, and northeast), consistency of vegetables between sites, and willingness of the garden 
owners to participate in the study (Table 2.5-3).  Vegetables, soil, and irrigation water were 
collected from each garden.  Reference gardens in Cerro and Arroyo Seco were identified 
through networking with Molycorp employees and local residents, and were selected to represent 
north and south directions beyond the limit of potential influence by the tailing facility.  In 
addition, organic vegetables were purchased from Raley’s Supermarket in Taos, New Mexico, 
and were used as a third reference for the study gardens.  

2.5.2 Terrestrial Plant Sample Collection 
Terrestrial plant sample collection was in accordance with the FSP (URS 2007c), and SOP 13.1.  
Sampling was conducted in 2002, 2003, and 2004 during four separate sampling events (Table 
2.5-4).  Mine site and mine site riparian samples were collected from 55 sample sites in the fall 
of 2002.  Tailing facility samples were collected from 20 sample sites in spring 2003.  Samples 
were collected from a supplemental riparian site (RS-13A) in the fall of 2003, and from six 
sample sites in the area south of the tailing facility in the spring of 2004.  A total of 484 
terrestrial plant samples were collected from 82 sample sites (Table 2.5-1).   

Samples were collected of one shrub, one forb, and one grass species at each sample site, with 
some exceptions.  A list of the plants collected at each site is provided in Table 2.5-5.  The 
species selected for sampling were chosen based on their abundance or dominance within the 
sample site, relative ease of sampling, and prior collection at other sample sites.  No sample was 
collected when there were insufficient plants of a life form at a site, or when sampling a species 
would result in taking all individuals present at the sample site.  At a few sites, a species from 
another life form was substituted where it physically resembled the target life form.  This 
included use of narrow-leaf cottonwood as a shrub at two sites, grouse whortleberry as a forb at 
four sites, and broom snakeweed as a forb at one site (scientific names of plant species collected 
are provided in Table 2.5-6).  Narrow-leaf cottonwood is normally a tree but beaver-cut 
individuals had a shrub-like growth form less than 10-feet tall, with numerous small-diameter 
stems from lower parts of the original trunk.  Grouse whortleberry and broom snakeweed are 
low-growing sub-shrubs. 

Two tissue samples were collected from the same individual at each site, one aboveground and 
one below ground.  Aboveground plant parts were collected by clipping with stainless steel hand 
tools.  Roots were collected by digging at the base of shrubs and by lifting forb and grass root 
balls from the soil with a shovel or trowel.  Roots were collected from 0- to 12-inches below 
ground, typically from 1 to 8 inches.  Aboveground shrub samples consisted of twigs and leaves 
from the current year’s growth.  Aboveground forb and grass samples included stems, leaves, 
and inflorescences when present, above about 1-inch height.  Samples consisted of the current 
year’s growth for forbs, and mainly of the current year’s growth for grasses.  Below ground 
samples included fine and coarse roots to a maximum diameter of 0.5 inch.  

Each sample was a composite of at least five individuals of a species at the sample site.  More 
than five individuals were used where necessary to collect samples with adequate mass either 
above or below ground.  Grasses and rhizomatous plants were sampled from five patches located 
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at least 1-meter apart.  A patch consisted of an area of approximately 6- to 8-inches diameter for 
aboveground vegetation and the corresponding root mass below ground.   

All samples consisted of unwashed vegetation, except for samples collected in the area south of 
the tailing facility.  For that area, all vegetation samples included an unwashed sample and a 
sample washed with deionized water.  Therefore, a total of four samples were collected for each 
species at the sample sites south of the tailing facility including aboveground (washed and 
unwashed) and below ground (washed and unwashed). 

Field observations about each plant sample were recorded on a Plant Sample Collection Data 
Sheet.  Information recorded included the plant species and site, and observations of phrenology 
(seasonal changes in vegetation), presence of pathogens or herbivory, and descriptions of sample 
material.  These data sheets are maintained in the project files. 

Terrestrial vegetation samples were analyzed for the 23 TAL metals plus boron and molybdenum 
for a total of 25 metals (Table 2.11-3) and percent solids.  Samples collected for the purpose of 
both the RI and the non-RI WIS also were analyzed for titanium.  Analytical methods and QA 
are described in Section 2.11.  The results of chemical analyses were reported by the laboratory 
on a wet weight basis.  Results on a dry weight basis were calculated from wet weight using 
percent solids (i.e., weight after drying divided by wet weight).  Two below ground samples had 
insufficient volume to allow measurement of percent solids after other analyses were completed.  
Percent solids were estimated by comparison with other comparable samples (same or similar 
species, same plant part), based on four or five comparable samples.  Both samples with 
estimated percent solids were collected from Cater Ranch including below ground blue grama at 
site CR-8, and below ground cut-leaf nightshade at site CR-10. 

2.5.3 Plant Community Characterization 
The plant community characterization was performed in accordance with the methods described 
in the FSP (URS 2007c) and in SOP 29.0.   

Plant community characterization was conducted on the same schedule as random plant sample 
collection (Table 2.5-4).  Mine site and riparian data were collected from 55 sample sites in the 
fall of 2002, and tailing facility data from 20 sample sites in spring 2003.  Data were collected 
from a supplemental riparian site (RS-13A) in the fall of 2003, and from six sample sites in the 
south of tailing area in the spring of 2004.  A total of 82 plant sample collection sites were 
evaluated.   

Plant community characterization used point-intercept transects to evaluate plant cover and 
ground surface cover, and wandering surveys to locate additional species present in the sample 
site but not recorded on the transects.  Data were collected at 1-meter intervals along the 
transects, and included the name of each species present at the point from ground level to the top 
of the canopy, height interval of the species recorded, and ground cover (such as bare ground, 
gravel, or litter).  Data were typically collected at 100 points in upland sites and 70 to 100 points 
in riparian sites.  A list of species was prepared for each site using the species recorded on the 
transects combined with the additional species observed during the wandering surveys within 
each 300- by 300-foot site. 
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At upland sites, transects were typically oriented around the plot center.  The normal transect 
layout included four 25-meter transects extending out in four directions from the plot center.  
The initial transect direction was a compass angle randomly selected using a random number 
generator, and the subsequent three transects were each at 90 degrees, forming an “X.”  Riparian 
sample sites were often restricted in width so that long transects of 25 meters could not be used 
without extending into adjacent upland vegetation.  Riparian transects were therefore laid out 
perpendicular to the riverbank, starting at the staked location and spaced at regular intervals, 
extending from the river bank to the edge of the riparian area.  A common transect layout at 
these plots was 5 to 10 transects extending from the waterway edge 3 to 20 meters with 5 to 
15 meters between each transect.  Data were collected at 1-meter intervals, the same as at the 
upland sites.  Data were collected at 70-to 100-transect points in riparian areas.  Sites with less 
than 100 points were narrow and had dense, multi-layered vegetation, so that there were often 
hits in several strata at each point.  Sampling was stopped after 10 or 12 transects were recorded 
because the amount of data collected were as large or larger than most plots with 100 points, or 
because there were physical limitations to adding more transects.  

Plant community data were recorded in the field on a Plant Community Data Sheet.  One page 
was used to record general information and observations about the site including location, slope, 
aspect, layout of transects, photograph numbers, and observations of plant health.  The point 
intercept data were recorded on separate pages, which typically consisted of four sheets to record 
data from the 70 to 100 points.  Theses data sheets are maintained in the project file. 

Plants were identified in the field when possible, or later in the laboratory.  The principal 
botanical references used included Allred (1997), Carter (1997), Ivey (1995), Martin and 
Hutchins (1980), and Weber and Wittman (2001).  Because of differences in botanical 
nomenclature among the various references, two references were used to determine the most 
current botanical names (Allred 2003) and the Natural Resources Conservation Service (NRCS) 
(2004), U.S. Department of Agriculture (USDA).  The botanical names used by Allred (2003) 
are used in this report.  Plant community names were based on Dick-Peddie (1993).  

2.5.4 Rye Grass Bioassay 
A 14-day germination and growth assay of site soils and reference soils was conducted using 
perennial rye grass (Lolium perenn).  Soil samples were collected for bioassay (toxicity) testing 
in accordance with SOP 32.0.  A soil sample was collected from each site that consisted of an 
aliquot of homogenized soil that also was collected for chemical analysis and earthworm 
bioassay, as described in Section 2.1.2.  Soils were collected from 75 samples sites in fall 2002 
and 20 sample sites in spring 2003 to conduct rye grass bioassay (Table 2.5-4).  It is noted that 
the 95 soil sampling sites for conducting rye grass bioassay do not include any from the mine site 
waste rock piles (Soil Areas 4a, 4b, and 4c).  This was requested by Molycorp, and agreed to by 
EPA, because it was anticipated that the ryegrass study would show plant toxicity in soil with a 
pH below about 5.0.  Much of the surface soil on the waste rock piles is known to exhibit pHs 
below 5.0.  It is also noted that, in accordance with the standard ryegrass bioassay method (SOP), 
the soil pH was adjusted if below 6.0, for the other mine site and tailing facility soil areas tested.  
The adjustment of soil pH for the ryegrass bioassay is discussed further in this section.  It is 
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further noted that the decision to exclude the rock piles from the bioassay was based on a lack of 
ecological receptors, and no specific assumptions were made in advance with respect to pH 
adversely affecting survival of bioassay organisms on rock pile material. 

Bulk soil samples were submitted to EnviroSystems, Inc., to conduct bioassays for both rye grass 
and earthworms.  The earthworm bioassays are discussed separately in Section 2.6.4.  The rye 
grass bioassays were performed shortly after the laboratory received the soil samples 
(Table 2.5-4), following standard protocol (ASTM 2001a, EPA 1989).  Methods and results are 
provided in EnviroSystems, Inc. (2002, 2003), and they are summarized in this section.  The test 
used four replicates for each sample site, with five seeds each per sample, and artificial soil was 
used for the laboratory controls. 

At the laboratory, the pH of the soil samples was measured.  If the pH was outside the range of 6 
to 10, it was adjusted in accordance with the method criteria so that the test results would reflect 
toxicity to metals and not pH toxicity.  The pH was adjusted on 30 of the 95 rye grass bioassay 
samples (32 percent).  Of the 30 samples adjusted, 17 or approximately one-half, were from mine 
site reference areas.  Additional discussion of the pH adjustment is provided in Section 2.6.4 
(Earthworm Bioassay). 

Soils that appeared wet were dried at room temperature prior to use, and all soils were screened 
through a 12 mm screen to remove stones and large pieces of debris.  The laboratory control soil 
was an artificial soil prepared following EPA protocol and consisted of 10 percent screened 
sphagnum peat moss, 20 percent kaolinite clay, and 70 percent fine silica sand by dry weight.  
The sifted soil was placed in 4-inch square planting pots, leveled, and gently compacted by hand.  
Seeds were individually placed on the surface of the soil and then pushed below the soil surface.  
Pots were watered with deionized water so that all samples had a similar moisture level.  A clear 
plastic cover was placed over the top of the containers to minimize evaporation, and was 
removed after germination was complete.  The pots were placed in a temperature-monitored 
room at 25 degrees Celsius (°C) plus or minus 3° C.  Lighting was set on 16 to 8 hours light to 
dark.  Moisture content was checked on a daily basis, and trays were placed in different locations 
to minimize potential bias associated with variation in light intensity and shading.  

The trays of pots were checked on a daily basis to determine the number of germinated seeds and 
number of surviving plants.  Seeds were considered to have germinated if any green plant 
material was observed above the surface of the soil.  At the end of the 14-day exposure period, 
the plants were harvested.  The soil mass was carefully broken apart and the individual plants 
separated from the soil.  Roots were washed to remove attached soil.  Roots were separated from 
the grass blades by cutting the main stem at the soil surface.  Dry weight was determined after 
drying for 48 hours at a temperature of 70 ºC.  Parameters measured were percent survival, blade 
height, root and shoot biomass, and total biomass. 

2.5.5 Edible Riparian Sampling 
Edible riparian vegetation samples were collected in accordance with the FSP (URS 2007c) and 
with SOP 13.1.  Decontamination was done in accordance with SOP 6.0 and sample 
management followed SOP 9.0. 
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The edible riparian sample species were selected following an analysis of potential species and 
their relative abundance in the study area.  This was performed by reviewing data collected in the 
fall of 2002 at 35 riparian sites along the Red River and Cabresto Creek (Figure 2.5-1).  
Candidate edible species were initially identified from the vegetation community data and from 
observations of edible plants while traveling between sample sites.  The species suggested in the 
FSP (URS 2007c and SOP 13.1), raspberry and asparagus, were found to be uncommon and not 
suitable for sampling.  A number of other edible species were found to be present, but most were 
either uncommon or unlikely to be regularly used.  Based on the field data and discussions with 
EPA, two species were selected for sampling, wintercress (Barbarea vulgaris), an edible leafy 
green, and chokecherry (Prunus virginiana), an edible berry used in jam, jelly, and similar 
products.  These species were sufficiently common and widely distributed that they could be 
sampled in the mine site riparian, tailing riparian, and reference riparian areas, and they were 
good quality and common edibles likely to be used regularly. 

Edible riparian samples were collected in June and August 2003 (Table 2.5-4).  Leafy greens 
(wintercress) were harvested from 11 sites in June when they were in good condition and in 
flower or starting to flower.  Chokecherry berries were collected in August when they were 
mostly ripe, from nine sites.  Additional surface soil samples also were collected in August 2003.  
A total of 29 edible riparian vegetation samples were collected from 20 sample sites 
(Table 2.5-2). 

Samples of each edible riparian species were initially collected at nine sites per species, 
including three mine site riparian sites, three tailing facility riparian sites, and three reference 
areas.  After the initial collection of wintercress samples in early June, two additional wintercress 
samples were collected near Spring 9 and the 002 Outfall at the request of EPA (sites RTBV-4 
and -5) (Figure 2.5-3).  

The reference riparian areas for the mine site and the tailing facility were combined because 
insufficient plant material of the target species was available in the individual reference areas.  
For each species, one sample was collected from the reference riparian area for the tailing facility 
(lower Cabresto Creek) and two from the reference riparian area for the mine site (upper 
Cabresto Creek and Red River upstream of the mine site).  

Only the plant parts normally eaten by people were collected, and each sample was a composite 
of at least five individual plants.  Wintercress samples consisted of basal and lower stem leaves 
and petioles, and chokecherry samples consisted of ripe and near-ripe berries.  Samples were 
collected by hand or with stainless steel hand tools.  Normal sample sizes were 50 to 60 grams.  
For chokecherries, a double sample was collected and split to provide two samples for separate 
analysis of whole berries and of juice.  Juice was extracted in the laboratory before analysis.  
Each sample represented a composite of collections from at least five individual plants.  Because 
wintercress would normally be washed prior to eating, the leaves were washed using deionized 
water, and then blotted dry with paper towels before shipping to the laboratory.  Berries were left 
unwashed.    

Edible riparian vegetation samples were analyzed for the 23 TAL metals plus boron and 
molybdenum for a total of 25 metals (Table 2.11-3) and percent solids.  Analytical methods and 
QA are described in Section 2.11.  The results of chemical analyses were reported by the 
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laboratory on a wet weight basis.  Results on a dry weight basis were calculated from wet weight 
using percent solids (i.e., weight after drying divided by wet weight) for whole berries, and on a 
wet-wet basis for chokecherry juice.  

2.5.6 Garden Produce Sampling 
Garden produce sampling was conducted in accordance with the FSP (URS 2007c) and SOP 
13.1.  The associated soil samples and water samples were collected following procedures in 
SOPs 4.0 and 1.0, respectively.  Field parameters were measured for irrigation water samples in 
accordance with SOP 8.0. 

Garden produce samples and related soil and water samples were collected August 6 through 12, 
2003 (Table 2.5-4).  Sampling was scheduled for August because it is a harvest season for many 
vegetables.  A total of 15 vegetable, eight soil, and five water samples were collected (Table 
2.5-3). 

Green beans, lettuce, and zucchini were selected for sampling because they were common to 
more than one garden, and were sampled in each garden where available.  Green beans were 
collected from all five gardens, zucchini from four gardens, and lettuce from four gardens.  
Composite samples were typically collected from a minimum of five individual bean plants, 
three to five zucchini plants (depending on the size of the zucchini), and four to five lettuce 
plants.  Only one bean or zucchini and one lettuce leaf was collected from an individual plant.  
Up to 35 beans were collected per sample where beans were small.  All samples were collected 
by hand, but zucchini samples were processed to remove the attached stem with a stainless steel 
knife.  All vegetable samples were washed using deionized water and blotted dry before 
packaging for shipping to the laboratory.  Vegetable garden samples were analyzed for the TAL 
metals plus boron and molybdenum for a total of 25 metals (Table 2.11-3) and percent solids. 

Composite soil samples were collected from areas of bare soil among the sampled vegetable 
plants.  Soils were collected to the depth of the roots, about 8 inches, using a stainless steel 
trowel. 

A sample of the irrigation water that constituted the primary water source at each garden was 
also collected.  Water for the study gardens in Questa was from irrigation ditches that divert 
water from the Red River or Cabresto Creek.  Both of the reference gardens were irrigated with 
groundwater.  Water samples were collected at the same time as the vegetable and soil samples, 
except at one garden where it was necessary to come back later when the ditch was flowing.  

The owners of each garden were interviewed regarding their gardening techniques, the 
application of pesticides and fertilizers, and the consumption of home-grown produce through 
the year.   
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Garden soil samples were analyzed for the TAL metals plus boron and molybdenum, for a total 
of 25 metals, and 13 additional parameters, including anions and general chemistry parameters 
per Table 2.11-3, including percent solids.  Field parameters were measured on irrigation waters 
and samples were analyzed for dissolved and total metals (23 TAL metals plus boron and 
molybdenum), anions, and general chemistry parameters per Table 2.11-3.  Analytical methods 
and QA are described in Section 2.11.  Analytical results were reported on a wet weight basis. 
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2.6 ANIMAL SAMPLING 
Small mammals and terrestrial invertebrates were sampled for analysis of tissue metals to 
evaluate the potential effects to higher trophic level species that may consume them.  Sample 
collection included small mammals, soils for earthworm bioassay, and soils for fauna community 
structure analyses.  Also, information was collected regarding small mammal populations.  The 
earthworm bioassay work was performed in lieu of the originally planned collection of soil 
macroinvertebrates (which could not be located in the field).  Fledgling waterfowl were 
considered as a sampling medium in the FSP (URS 2007c); however, fledgling waterfowl for 
sampling could not be located during field activities, thus no waterfowl were collected. 

Sampling activities were conducted in accordance with the FSP (URS 2007c), with approved 
modifications, and the following SOPs (URS 2007d) that were developed for this RI: 

• SOP 6.0 - Decontamination of Sampling Equipment 

• SOP 9.0 - Sample Management 

• SOP 26.0 - Animal Tissue Collection – Terrestrial Vertebrates 

• SOP 27.0 - Animal Community Structure and Tissue Collection – Terrestrial 
Invertebrates 

• SOP 32.0 - Collection of Soil Samples for Toxicity Testing 

The location of the animal sampling sites at the mine site and tailing facility is discussed in 
Section 2.6.1.  The field activities associated with collecting small mammals are summarized in 
Section 2.6.2.  The field effort to collect macroinvertebrates is discussed in Section 2.6.3.  The 
collection of soil samples for earthworm bioassay and soil fauna community structure analysis is 
summarized in Sections 2.6.4 and 2.6.5, respectively.  The attempts to collect waterfowl are 
discussed in Section 2.6.6.   

2.6.1 Animal Sampling Sites 
Small mammal trapping and terrestrial invertebrate sample sites were predetermined within two 
main areas (i.e., upland and riparian habitats).  The sites were randomly selected, and most were 
co-located with vegetation sample sites (Section 2.5.1) and soil sample sites (Section 2.1.1).  
Trapping locations were field verified during a site reconnaissance in August 2002 with 
Molycorp, EPA, USFWS, and NMED in attendance.  The sampling sites for small mammals and 
terrestrial invertebrates at the mine site and tailing facility are shown on Figure 2.6-1.  The 
sampling locations in reference areas for the mine site and for tailing facility riparian soils also 
are included on Figure 2.6-1.   

The RI efforts to characterize the terrestrial animals were focused on areas of the Site that were 
likely to have complete exposure pathways for populations of terrestrial receptors.  The areas 
sampled were considered likely to be terrestrial habitat .  For example, no soil samples were 
collected for the earthworm and rye grass bioassays for Soil Areas 1 (mill), 2 (administration), 
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4 (waste rock piles), 6 (open pit), and 8 (other mine site independent source areas) because EPA 
agreed that these areas were affected by mining-related activities, had little to no flora 
populations and therefore, could not support terrestrial habitat.  Additionally, no tissue samples 
from plants or trees were collected in those areas to assess metals uptake due to a lack of 
vegetation.  For reasons stated below, no sampling was conducted specifically for the ecological 
risk assessment at the following areas (as reflected in the EPA approved Work Plan): 

• Soil Area 1 (mill) – limited areal extent, industrial activities currently preclude habitat 
and receptor populations.  

• Soil Area 2 (administration) – limited areal extent, industrial and landscaping activities 
disturb and preclude natural habitat and diminish/eliminate receptor populations. 

• Soil Area 4 (rock piles) – currently, activities disturb and preclude natural habitat and 
diminish/eliminate receptor populations; large grain size and lack of organic matter 
across the rock piles are physical conditions that eliminate or reduce plant and 
invertebrate communities necessary as prey or forage for higher level animals. 

• Soil Area 6 (open pit) – currently, activities disturb and preclude natural habitat and 
diminish/eliminate plant and invertebrate receptor populations; thus, there are no 
complete exposure pathways due to a lack of lower trophic-level receptor populations.  A 
lack of plant and invertebrate communities necessary as prey or forage for higher level 
animals reduces the potential for a viable animal community as well. 

• Soil Area 8 (other mine site independent source areas) – limited areal extent, industrial 
activities currently preclude habitat and receptor populations.”  

Thus, vegetation and mammal tissue sampling for chemical analysis were not performed in these 
areas.  There were no soils collected for toxicity testing.  At the rock piles, a focused 
bioaccumulation study was performed on small mammals for uptake of metals.  The nature and 
extent of contamination of the primary source media was characterized in detail in these areas, 
and the RI/FS sampling approach assumed that standard risk assessment fate and transport and 
exposure modeling would be performed by EPA in their risk assessment and is appropriate for 
this purpose.   

There are many natural and site-related variables that affect ecological characterization at the 
Site.  Animal populations vary by season and year, and this may have influenced the size or 
species of animal collected.  Drought conditions delayed sampling at the tailing facility from fall 
2002 until spring 2003 in order to obtain a more representative sample of vegetation and 
co-located samples of small mammals.  However, any impacts of climate variability on COPC 
concentrations in animals are unknown due to the wide variability in tissue concentrations under 
any condition.   

The sampling program documented in the Field Sampling Plan approved by EPA (URS 2007c) 
was extensive.  The effort included chemical analysis of all abiotic media (i.e., soil, surface 
water, scar, waste rock piles, tailing).  In addition, biological data were collected, including 
tissue chemistry, community structure, and toxicity testing.  Areas that were not identified in the 
Field Sampling Plan (URS 2007c) as important ecological habitat lacked the more intensive 
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biological data.  Instead, the other lines of evidence collected as part of the RI were considered 
sufficient to characterize the nature and extent of contamination in order to evaluate the potential 
for ecological risk.  Abiotic media chemistry data, collected at all locations, are the basis of the 
exposure point concentrations used to make quantitative estimates of ecological risk known as 
hazard quotients.  The extensive data for the Site were used by EPA to develop estimates of risk.   

The reference area for the tailing facility soils was north of the town of Questa at Cater Ranch; 
these sampling locations are shown on Figure 2.6-2.  The sampling site locations are discussed in 
the following sections for the mine site area (Section 2.6.1.1) and the tailing facility 
(Section 2.6.1.2). 

2.6.1.1 Mine Site Area 

The RI efforts to characterize the terrestrial biota were focused on areas of the Site that were 
likely to have complete exposure pathways for populations of terrestrial receptors.  Those areas 
affected by mine-related activities that no longer supported terrestrial habitat were considered not 
to have complete exposure pathways for populations of terrestrial receptors.  This was discussed 
above in Section 2.6.1. 

Small mammals and terrestrial invertebrates were collected at 10 random locations within mine 
site upland habitat in soil area 3 (MSS3-1 to MSS3-10) (Figure 2.6-1).  There were 10 random 
sites located within mine site scars in soil area 7 (MSS7-1 through MSS7-10) that were sampled 
for terrestrial invertebrates, but not for small mammals.  Five small mammals were collected 
from the toe of Capulin Rock Pile for investigation of metal uptake (sites BOC-1 through 
BOC-5). 

Reference sampling sites for small mammals and terrestrial invertebrates were selected in two 
areas to match upland soil areas within the mine site.  Sites included five reference sampling 
sites above the mine site (MRSS-1 through MRSS-5) and five sampling sites in the upper 
Cabresto Creek area (MRSS-16 through MRSS-20).  There were 10 mine site scar reference 
samples, MRSS-6 through MRSS-15, that were sampled for terrestrial invertebrates only. 

Site numbers RS-1 to RS-10 represent the 10 small mammal and terrestrial invertebrate sampling 
locations within mine site riparian habitat in soil area 9 (Figure 2.6-1).  Reference riparian 
sampling sites were selected in two areas similar to the riparian sites.  Reference riparian sites 
included five sites that were sampled for small mammals along Red River above the mine site 
(RRS-1, -3, -5, -7, and -8), five sites that were sampled for terrestrial invertebrates along Red 
River above the mine site (RRS-1 through RRS-5), and five sites along upper Cabresto Creek 
(RRS-9 through RRS-13) that were sampled for both small mammals and terrestrial 
invertebrates. 

2.6.1.2 Tailing Facility 

There were 10 randomly located small mammal and terrestrial invertebrate samples collected at 
the tailing impoundment (soil area 14) at sites TSS14-1 through TSS14-10 (Figure 2.6-1).  Cater 
Ranch was selected as the reference area for the tailing facility upland area as it is representative 
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of habitat in the valley around Questa not impacted by mining activities.  Ten randomly located 
reference sites were selected at Cater Ranch (CR-2, -4, -5, -6, -7, -8, -10, -11, -13, -14) 
(Figure 2.6-2).   

Ten randomly located sample sites were located along the Red River within the riparian zone 
near the tailing facility in soil area 16 (RS-11 through RS-20) (Figure 2.6-1).  These sites were 
sampled for small mammals and terrestrial invertebrates.  Eight reference riparian sampling sites 
were selected along lower Cabresto Creek.  Sites RRS 19, -20, -25, -26, and -29 were selected 
for small mammal collection and sites RRS-17 through RRS-21 were sampled for terrestrial 
invertebrates. 

2.6.2 Small Mammal Sampling 
Small mammal sampling occurred in the fall of 2002 and late spring of 2003.  The objective of 
sampling was to obtain small mammals representative of prey consumed by higher trophic 
levels, and to measure tissue concentrations of metals.  A summary of the small mammal 
sampling sites and the duration of sample collection are provided on Table 2.6-1. 

Sampling at the mine site upland and riparian areas and the tailing facility riparian and reference 
riparian areas occurred from September 25 to October 5, 2002.  The average daily mean outdoor 
temperature was 52.7 °F.  Sampling at the tailing impoundment was not conducted during the 
fall 2002 sampling season because the very dry summer of 2002 precluded sampling vegetation 
(Section 2.5) and it was determined that small mammal collection at the tailing impoundment 
should be delayed until vegetation could be sampled. 

Sampling at the toe of Capulin Rock Pile, the tailing impoundment, and the reference area for the 
tailing impoundment (Cater Ranch) occurred from May 31 to June 8, 2003.  The average daily 
mean temperature during this sampling period was 75.2 °F.  Sufficient sample mass could not be 
collected at two locations along lower Cabresto Creek (RRS-25 and RRS-26).  These two 
locations were near private housing, and domesticated pets and/or people may have tripped traps.  
At the tailing impoundment area and Cater Ranch reference area, three pocket gophers were 
collected in addition to the 10 samples of aboveground mammals.  One pocket gopher was 
collected at sites TSS14-1, -9, and -10 at the tailing impoundment (Figure 2.6-1) and at sites 
CR-7, -8, and –10 at Cater Ranch (Figure 2.6-2).  The pocket gophers were collected from near 
the soil sampling stake by locating an active burrow system, then excavating it with shovels, and 
setting several Victor gopher traps within the tunnels. 

The remainder of this section provides a discussion of the small mammal collection procedures 
at the mine site, tailing facility, and associated reference areas.  Sampling and handling of small 
mammals collected at the toe of Capulin Rock Pile differs from the procedures used at the other 
sites; therefore, a separate discussion is provided at the end of this section for sampling at the toe 
of Capulin Rock Pile. 
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2.6.2.1 Small Animal Samples at Areas Other than Toe of Capulin 

The primary goal of the small mammal trapping survey was to obtain a mass of 50 to 60 grams 
(15 grams minimum) for each composite sample.  The secondary goal was to obtain the same 
species from each location.  A time limit for field effort of four nights or a total of 80 trap nights 
was selected.  Three Change of Procedure/Location Forms affecting small mammal trapping 
activities at all locations were presented by URS and approved by the USFWS liaison acting as 
the EPA officer.  Details of each authorized change dated September 26, 2002 are presented in 
Table 2.6-2.  The Change of Procedure/Location Forms are provided in Appendix 2.1-1. 

A self-contained work area was established within an on-site trailer for processing small 
mammal samples.  Access to this work area was restricted to only individuals of the small 
mammal field team and use of respiratory protection was required in the trailer.  There was 
documented occurrence of the Hanta virus pathogen within small mammals of this region, and 
these procedures were designed to minimize potential exposure to field personnel.  This work 
area was locked when not in use to prevent unauthorized entry, and thoroughly decontaminated 
with a mild Clorox bleach solution prior to initial use and after every day that small mammals 
were processed. 

The field effort was conducted by two teams: each led by a senior biologist with an assistant.  
Traps used for the field program included snap traps, plastic live traps, and Sherman steel live 
traps.  Twenty traps were placed in suitable habitat within a 100-meter by 100-meter area 
centered at the staked site at each location.  Traps were baited with a grain mix sweetened with 
molasses.  Traps remained open for up to four nights.  If sufficient sample mass (50 to 60 grams) 
was obtained prior to the four nights, traps were retrieved, decontaminated according to SOP 26, 
and placed at the next location.   

Each trap location was characterized by its local topography, slope aspect, dominant vegetative 
type, vegetation phenotype, and vegetation height.  All animals collected were identified to 
species, sexed, aged (i.e., adult, juvenile), and weighed.  Animal species were identified using 
Peterson Field Guide – Mammals of North America (Burt and Grossenheider 1980).  Field 
documentation was recorded on the field sampling data sheet and in the field logbook.  Live 
animals collected were killed by cervical dislocation or thoracic compression techniques inside a 
labeled, plastic, sealable bag.  This reduced the potential for exposure of field personnel to vector 
borne disease.  After termination, all animals collected at each location were placed in a second 
labeled plastic sealable bag and placed in a cooler on ice.  Samples were transferred to the self-
contained work area at the on-site trailer for dissection.  Animals were measured for head-body 
length, tail length, and length of the right hind foot.  Any visual abnormalities were also noted.  
A clean scalpel blade was used to make a ventral incision.  The liver was removed, weighed, 
bagged, and labeled with the sample identification number.  The two kidneys were also removed 
and weighed together.  The kidneys were bagged and labeled.  The carcass was also weighed and 
labeled.  Samples were then placed in a designated freezer until shipment to the Enchem 
Laboratory.  Analysis of the carcass, kidneys, and liver was performed for the 23 TAL metals 
plus boron and molybdenum for a total of 25 metals (see Table 2.11-3).  A discussion of the 
analytical methods and QA is provided in Section 2.11. 
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Following completion of small mammal collection at each location, traps were decontaminated 
and disinfected by washing in Clorox bleach (10 percent) for 20 minutes to kill potential 
pathogens such as Hanta virus.  Traps were then triple-rinsed in potable water prior to placement 
at another trap location.  Snap traps were disposed of rather than decontaminating and 
transporting between soil areas.  

Small mammal collection was performed under authorization of a scientific collection permit for 
taking protected wildlife for scientific and/or education purposes issued by the New Mexico 
Department of Game and Fish.  The animals were collected in accordance with SOP 26.0 and 
equipment was decontaminated following SOP 6.0 and SOP 26.0. 

2.6.2.2 Small Mammal Sampling at the Toe of Capulin Rock Pile 

The area at the toe of Capulin Rock Pile was sampled from June 2 to 6, 2003 to obtain small 
mammals from the mine site area that were large enough to have organs that could be analyzed 
for metals; and to measure differential uptake of metals into liver and kidney relative to carcass.  
Uptake into liver and kidney tissue relative to carcass and soil concentrations was evaluated 
since these organs tend to be target organs for metal toxicity and often can contain higher metal 
concentration than muscle or other tissue. 

Five small mammals were collected with steel Sherman live traps on the toe of Capulin Rock 
Pile.  Trap lines were set along each side of the wash at the bottom of the rock pile.  Animals 
were humanely dispatched in the field and placed on ice.  Upon return to the field laboratory, 
animals were identified, sexed, aged, and dissected.  Liver and kidney were removed and 
weighed.  The carcass was weighed.  Each organ and carcass was placed into a separate plastic 
bag and labeled for analysis.  Tissue samples were frozen in a designated freezer and shipped to 
the laboratory for analysis.  Whole body concentrations can be calculated as the weighted 
average of kidney, liver, and carcass concentrations. 

The sampling described above was a re-sampling of five small mammals in soil area 4A1 
(Capulin, Goathill North, and Goathill South rock piles) that originally occurred in the fall of 
2002.  This re-sampling was performed because the laboratory mistakenly re-combined and 
homogenized the liver, kidney, and carcass in preparation for analysis.  Other information was 
collected from these samples (e.g., species, sex, age, weight, and site characteristics) and 
reported in the database. 

2.6.3 Soil Macroinvertebrate Sampling 
Collection of terrestrial soil macroinvertebrates for tissue metal analysis was originally a 
component of the RI.  During the August 2002 field reconnaissance, Dr. Jon Rauscher (EPA 
Region 6) and Dr. Carolyn Fordham (URS) placed pitfall traps at two locations (in the riparian 
area at the beaver ponds and west of the mine site administration area between the road and 
MSS3-6) in order to determine if soil macroinvertebrates were present in sufficient numbers for 
collection and tissue metal analysis.   
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The traps consisted of quart-size glass Ball jars with petroleum jelly applied to the inside to 
prevent trapped invertebrates from crawling out.  To set the traps, a shovel was used to dig a 
hole.  A jar was placed in each hole.  Soil was backfilled to hold the jar in place, and the sides of 
the hole sloped inward by hand to direct invertebrates into the jar.  Jars were left in place for 
1 day.  Traps were set August 28, 2002 and removed August 29, 2002. 

Virtually no invertebrates were collected.  There were 12 ants collected in 24 hours from the 
riparian area, and one cricket from the mine area.  One lizard was obtained and released 
unharmed.  The lack of invertebrates triggered the decision to estimate metal uptake with the 
earthworms exposed to site soils in the laboratory earthworm bioassays (Section 2.6.4) in 
accordance with the FSP (URS 2007c). 

2.6.4 Earthworm Bioassay 
The RI efforts to characterize the terrestrial biota were focused on areas of the Site that were 
likely to have complete exposure pathways for populations of terrestrial receptors.  Those areas 
affected by mine-related activities that no longer supported terrestrial habitat were considered not 
to have complete exposure pathways for populations of terrestrial receptors.  This was discussed 
above in Section 2.6.1.  

Soil samples were collected for earthworm bioassay (toxicity) testing in accordance with SOP 
32.  Each soil sample consisted of an aliquot of unsieved, homogenized soil that also was 
collected for rye grass bioassay, as described in Section 2.1.2.  A summary of the sample sites 
and period of sample collection is provided on Table 2.6-1. 

It should be noted that Molycorp recommended, and EPA agreed, not to collect soil samples 
from the waste rock piles (Soil Areas 4a, 4b, and 4c) for the earthworm toxicity testing.  It was 
assumed that such testing would show toxicity to earthworms in soil samples with pH below 4.0.  
Much of the surface soil on the waste rock piles is known to exhibit pHs below 4.0.  Further, 
although the standard method for the earthworm bioassay requires adjustment of pH in soil when 
below 4.0, EPA was considering requesting a toxicity test on unbuffered Site soil in light of 
existing mine-related pH toxicity (a result of acid generation) being a contaminant of potential 
concern.  However, this request was not made.  The adjustment of soil pH for the bioassay is 
discussed further in this section.   

Toxicity tests expose groups of organisms to environmental samples and laboratory controls for 
a specified period to assess potential impacts.  Endpoints evaluated as part of the assays may 
include survival, growth, and reproduction.  Analysis of variance techniques were used to 
determine if differences in a measured endpoint for organisms exposed to a test sample were 
significantly different from responses obtained from organisms exposed to field reference site or 
laboratory control materials.  Potential toxicological impacts of the samples were determined by 
conducting 28-day exposure assays with the earthworm, Eisenia fetida (aka foetida). 

All bioassays were performed at EnviroSystems, Inc., Hampton, New Hampshire.  Toxicological 
and analytical protocols used in this program follow procedures outlined in Standard Methods 
for the Examination of Water and Wastewater (American Public Health Association [APHA] 
1998), Standard Guide For Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With 
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the Lumbricid Earthworm Eisenia fetida, Aquatic Toxicology and Risk Assessment (ASTM 
2001b), and Protocol for Short Term Toxicity Screening of Hazardous Waste Sites (EPA 1989).  
These protocols provide standard approaches for physical and chemical analysis and for the 
evaluation of toxicological effects of soils on terrestrial organisms. 

Samples were collected between September 27 and October 22, 2002.  Upon receipt, samples 
were logged into the laboratory control system, given sample identification numbers, and placed 
in a secure sample storage area at 4oC until required.  Samples were warmed to the appropriate 
test temperature prior to testing.  Start dates for each group of assays was determined by the 
arrival schedule of the samples.  E. fetida were obtained from a single commercial supply source, 
Smith’s Worm Supply, Boston, Georgia.  Earthworms were held for a minimum of 24 hours in 
organic compost.  Temperature during the holding period was maintained at approximately 20oC.  
Worms used in the assays were adults with a well-developed clitellum. 

The assays were carried out following protocol provided by ASTM (2001b).  The 28-day 
earthworm assay was conducted in a static exposure mode.  Endpoints for the assay were 
survival, mean wet weight per surviving worm (growth), and juvenile/cocoon production 
(reproduction).   

Prior to testing, moisture content, water holding capacity, total organic content, and pH were 
measured on each sample.  Target moisture content for the samples was 35 percent.  Samples 
outside this range were either dried (at room temperature) or hydrated (using deionized water).  
All samples were sieved through a 12-mm stainless steel screen to remove large stones, sticks, 
roots, and man-made material. 

The bioassay tests were designed to examine possible mine-related metals toxicity, thus the 
bioassay protocol includes pH adjustment so that the test results do not reflect pH toxicity (EPA 
1989).  In accordance with the method criteria, the pH was adjusted if it was outside the range of 
6 to 10.  The earthworm bioassay method actually calls for adjusting the pH between 4 and 10, 
but because the bulk soil samples sent to the laboratory were used for both earthworm and 
ryegrass bioassay, the pH was adjusted if it was outside of the range of 6 to 10 (still within the 
range of both methods) to accommodate the method criteria for the ryegrass bioassay (see 
Section 2.5.4).  The following is a summary of the number of samples that pH adjustments were 
performed on. 
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Number of Samples 
Adjusted 

Number of Samples 
Not Adjusted Sample Area 

pH <4 4 <pH <6 6 <pH <10 

Total Number 
of Samples 

Laboratory Control   6 6 
Mine Site Area 
Mine site (soil area 3) 1 0 9 10 
Mine site riparian (soil area 9) 0 3 7 10 
Mine site scar (soil area 7) 3 6 1 10 
Reference mine site 0 5 5 10 
Reference riparian 0 2 8 10 
Reference scar 8 2 0 10 
Tailing Facility Area 
Tailing impoundment (soil area 14) 0 0 10 10 
Tailing riparian (soil area 16) 0 0 10 10 
Reference tailing impoundment 0 0 10 10 
Reference riparian (lower Cabresto) 0 0 5 5 
Total Samples 12 18 65 95 

 

Based on the information provided above, pH adjustment was performed on 30 of the 95 
earthworm bioassay samples (32 percent).  Of those 30 samples adjusted, 17 or approximately 
one-half were from mine site reference areas.  For scars, essentially all samples were adjusted (9 
out of 10 of the site samples and 10 out of 10 of the reference samples were adjusted).  For other 
soils, 4 out of 10 of the mine site soils and 7 out of 10 of the reference samples were adjusted. 

Soil used as a laboratory control in the earthworm assay was an artificial soil prepared according 
to protocol developed by EPA (1989).  The soil consisted of 10 percent screened sphagnum peat 
moss, 20 percent kaolinite clay, and 70 percent fine silica sand by dry weight.  The silica sand 
was classified as -200 mesh.  The peat moss was blended prior to use to break-up clods.  After 
blending, the peat moss was screened to remove any large sticks and twigs.  The moisture 
content of the soil was adjusted to approximately 35 percent using deionized water.  The pH of 
the control soil was checked to maintain values within the range of 7.0 ± 0.5 SU (ASTM 2001b).  

Metal toxicity and soil pH are integrally related because pH affects solubility, speciation, and 
therefore bioavailability of certain metals, varying with metal.  Molybdenum, nitrogen, 
phosphorus, and calcium are less available at low pH.  Iron, copper, and zinc are more 
bioavailable at low pH (McWilliams 2003).  Buffering of the soil may, or may not, have led to 
increased survival.  Spurgeon et al. (2006) tested soils from three sites with varying levels of 
metal concentrations, increasing and decreasing soil pH by one unit.  Changes in survival were 
not significantly related to site or pH, although cocoon production was significantly decreased by 
lowering pH.  Cocoon production was also lower at the site with the highest metals.  Given that 
molybdenum is less available at a lower pH than higher, and that molybdenum is a COPC, 
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increasing the soil pH would have made molybdenum more toxic, and therefore, a more 
conservative estimate of field toxicity. 

The assay used four replicates with 10 worms per replicate.  Approximately 500 grams of soil 
was added to 500 milliliter (ml) glass jars.  The jars were covered with lids with a small hole 
poked in the top to allow ventilation.  Containers were placed in an incubator at 20 ± 2ºC.  
Lighting was set at 24-hours illumination.  Light intensity was approximately 50-foot candles.  
During the exposure period, incubator temperature was checked daily for the duration of the 
assay.  Temperature also was monitored on an hourly basis using a data logger.  The worms were 
not fed during the assay. 

After 28-days exposure, chambers were uncovered and the contents placed into trays.  Living 
worms were removed from the soil and counted.  Juvenile worms and cocoons recovered from 
the soil were enumerated.  After the final counts had been obtained, the worms were rinsed to 
remove soil particles and placed in a clean plastic beaker lined with moist paper for 24 hours for 
depuration.  After depuration, the worms were rinsed with deionized water to remove soil 
particles, blotted dry, and weighed.  The worms were then transferred to pre-cleaned glass vials 
for subsequent analysis.  After transfer, the vials were stored at approximately -18ºC.  The frozen 
tissue samples were shipped, on dry ice, via overnight courier to STL-Burlington for analysis of 
the 23 Contract Laboratory Program (CLP) TAL metals plus boron and molybdenum.  A 
complete list of the metals analyzed is provided in Table 2.11-3 and the analytical method is 
provided in Table 2.11-7. 

It is noted that although a pH adjustment was made to the soil samples for the earthworm and 
ryegrass bioassays in cases where the soil pH fell outside of the allowable range for the standard 
method, this standard test design was not adequate for assessing mine-related pH toxicity.  
Because it is recognized that there is the potential for mine-related pH toxicity, in addition to 
metals toxicity, to be associated with the acid-generating or potentially acid-generating waste 
rock and tailing at the Site, the results from the earthworm and ryegrass bioassays must be 
interpreted with caution.  Toxicity data from those soil samples with pH levels within the range 
allowed by the standard methods (i.e., soil samples not adjusted for pH) are adequate and usable.  
Toxicity data from soil samples where pH was originally below this range, but adjusted or 
neutralized for the tests, do not reflect low pH site conditions and, therefore, are more uncertain, 
unreliable, and cannot be used to characterize potential toxicity attributable to low pH.  The EPA 
has identified pH as a contaminant of potential concern in its Ecological Risk Assessment.  The 
EPA has also made qualitative assessments of the pH toxicity to plants and animals at the Site, 
including the waste rock piles (Soil Area 4), based on soil chemistry and pH. 

As part of the laboratory quality control program, reference toxicant evaluations were conducted 
with each test species used in the assay.  These results provide relative health and response data 
while allowing for comparison with historic data sets.  These values were within two standard 
deviations of the historic mean for each species. 
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2.6.5 Soil Fauna Community Structure Field Activities 
The RI efforts to characterize the terrestrial biota were focused on areas of the Site that were 
likely to have complete exposure pathways for populations of terrestrial receptors.  The areas 
sampled were considered likely to be terrestrial habitat.  No soil samples were collected for the 
soil fauna community structure analysis at  Soil Areas 1 (mill), 2 (administration), 4 (waste rock 
piles), 6 (open pit), and 8 (other mine site independent source areas) because EPA agreed that 
these areas were affected by mining-related activities, had little to no fauna populations, and 
could not support terrestrial habitat.  Sampling was conducted at the other locations. 

Bulk soils were collected for soil fauna community structure analyses from locations adjacent to 
the locations sampled for earthworm bioassays (Section 2.6.4).  A summary of the sample sites 
and the dates of sample collection are provided in Table 2.6-1.  Sample collection was performed 
in accordance with SOP 27.0.  Details on procedures additional to the contents of SOP 27.0 are 
provided below.  Deviations from the SOP also are described below, none of which was 
considered to adversely affect the quality of data. 

Soil samples for soil fauna community structure analysis were collected at a depth of 0 to 2 cm 
from a 2,500-square centimeter (cm2) area.  Upon collection, the soil sample was placed in a 
paper bag, and the paper bag was placed into a gallon Ziploc bag (this is a deviation from SOP 
27.0 which specified 500 ml of soil be placed in a glass jar).  After collection, the samples were 
stored on site in a refrigerator for subsequent on-site extraction for soil fauna community 
structure analyses by CEC, Inc. (a change from SOP 27.0 which specified overnight shipment to 
a laboratory).  These deviations were not considered to adversely affect the quality of data, as the 
presence or taxonomic identification of animals present should not be influenced by the paper 
bag or the location where the counting and taxa identification was performed. 

During the fall 2002 sampling, the volume of soil sample inadvertently was not measured.  
Consequently, these results are reported semi-quantitatively in number of bugs per sample.  
During the spring 2003 sampling, the soil volume was measured prior to analysis, and the results 
are reported quantitatively in number of bugs per liter.  The fall 2002 results can be converted to 
values approximately comparable to the spring 2003 data by dividing the value in number of 
bugs per sample by the estimated sample volume in the paper bag of 2.5 liters. 

Soil invertebrates were extracted from soil samples using the Berlese funnel extraction 
technique.  Standardized Berlese funnels (Bioquip, Gardena, California, Catalog #2831) were 
used.  These funnels consisted of a sheet metal funnel with a 3-inch mesh screen mounted inside.  
At the bottom (small end) of the funnel was a pint Mason jar containing 95 percent ethyl alcohol 
for collection of organisms, and above the funnel was a heat source.  Heat was produced by a 
25-watt light bulb mounted within the lid of the funnel apparatus.  The distance of the heat 
source from the surface of the sample depended on the amount of material submitted by the 
sampling crew, but was always within a few inches of the soil surface.  The heat source produced 
warming and drying of the soil sample.  Mobile organisms present in the sample respond by 
migrating downward along the temperature/moisture gradient and falling into the jar of 
preservative.  The whole funnel was contained within a 32-gallon polypropylene bucket. 
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Soil samples were first sorted in a large plastic tray to remove any organisms that would be too 
large to pass through the 3-inch mesh screen.  Samples were then immediately placed in the 
Berlese funnel.  A 25-watt light bulb, mounted inside the lid, was turned on, and the samples sat 
undisturbed for 5 days.  When the 5-day extraction was complete, the soil was removed from the 
funnel and discarded.  Additional ethyl alcohol was added to the collection jar if needed (i.e., if 
excess sand passed through the mesh).  The jar was closed and labeled.  After each use, each 
Berlese funnel was scrubbed with a brush and decontaminated using distilled water.  Funnels 
were allowed to dry completely before the next use. 

The 5-day extraction process was begun within 36 hours of sampling, with the exception of four 
samples collected September 27 through 29, 2002.  Extraction for the samples collected 
September 27 was started 4 days after collection, and the samples collected September 29 were 
started 2 days after collection.  These samples were held in a refrigerator, depressing the 
metabolism of the poikilothermic organisms, and desiccation of the samples was prevented by 
the outermost plastic bags.  Therefore, potential mortality was minimized and the extended 
holding time did not have a significant effect on the samples. 

Samples were retained in ethyl alcohol for sorting and identification.  Sorting of organisms from 
the extracted sample material was conducted by successively placing small amounts of material 
in a petri dish and removing all organisms until the entire sample had been sorted.  Sorting was 
conducted using a dissecting microscope (Olympus, magnification 7-40x; Bausch & Lomb, 
magnification 10.5-45x).   

Most organisms were identified with a dissecting microscope (Olympus, magnification 7-40x).  
However, some needed to be mounted on glass microscope slides in CMC-10 mounting media 
(Master’s Company, Inc., Wood Dale, Illinois) and identified using a compound microscope 
(Olympus, magnification 100-1000x).  As outlined in SOP 27.0, terrestrial invertebrates were 
identified to the lowest taxonomic level possible.  This was typically to the Family level unless 
precluded by condition of specimens (e.g., sexually immature, missing parts, etc.).  Taxonomic 
identification was performed in accordance with Dindal (1990) and Cushing (1999).  Data 
obtained included taxa identifications and abundance estimates.  

2.6.6 Waterfowl Collection Activities 
The collection of waterfowl was planned to evaluate potential risks to humans and animal 
predators that might consume waterfowl.  It was determined that fledglings would have the 
longest site-related exposure duration and greatest likelihood of significant bioaccumulation of 
metals from the tailing ponds.  Adults are likely to be migratory, and tissue metal concentrations 
less likely to spatially correlate with tailing ponds. 

To obtain fledgling waterfowl, animals needed to be located.  Therefore, nest surveys were 
conducted from spring to late summer 2003 to determine where and when fledgling waterfowl 
would be present.   
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Spring 2003 Waterfowl Survey 
Very few waterfowl were observed on the tailing ponds at the end of May.  Several coots were 
observed, and a few other waterfowl.  No birds exhibiting nesting behavior were seen at the 
tailing, although birds exhibiting nesting behavior were observed at Fawn Lake.   

Early Summer 2003 Waterfowl Nest Survey 
Between July 9, 2003 and July 24, 2003, the tailing ponds and surrounding habitat were surveyed 
from the road and from off road locations.  There were four surveys performed during this time 
for the presence of nesting adults, nests, or juveniles.  There were no young ducks present.  
There were both single and small flocks of males, but no individuals exhibiting nesting behavior 
(i.e., animals associated with one spot for several days) and no pairs.  Birds appeared to move 
between ponds based on their occurrence at different locations on different days, further 
suggesting that they were not actively nesting. 

During this time, nearly fledged young were observed on the Red River.  If young had been 
hatched on the tailing ponds, they would have been at a similar stage of development and visible 
at this time.  The fact that there were no animals exhibiting nesting behavior either earlier in the 
spring or in mid-summer suggests there are few, if any, nesting pairs of waterfowl on the tailing 
ponds.  Thus, the potential exposure pathway to higher predators and humans is not complete.   

Late Summer 2003 Waterfowl Nest Surveys 
On August 10, 2003, URS performed another waterfowl survey at the Molycorp tailing facility 
from 1830 to 2000 hours.  The survey was performed with a combination of observations from 
vehicle and on foot from the perimeter of all tailing ponds using 10x42 binoculars.  Weather 
conditions during the survey were 70 ºF, with 5 to 10 mph southeastern winds, and 80 percent 
cloud cover.  Using a numbering scheme for the six ponds from north to south, Pond 1 contains 
vegetated banks and localized cattail stands and Ponds 5 and 6 are recent tailing depositional 
ponds with minimal vegetative cover.   

Survey results by pond were as follows:   

Tailing Pond Waterfowl Survey – August 10, 2003 

Pond 1 5 female mallards, 1 coot with 3 young 

Pond 2 10 female mallards 
2 male mallards 

Pond 3 20 female mallards 
4 male mallards 
3 pair of redheads 
1 pair of Canada goose 

Pond 4 25 female mallards 
4 male mallards 

108274



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-98 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-98 

Tailing Pond Waterfowl Survey – August 10, 2003 

Pond 5 30 to 40 mallards (birds quickly took flight) 
2 pair of redheads 
4 common mergansers  

Pond 6 No waterfowl 

 
All individuals observed took flight with the exception of the coot and geese.  When individuals 
took flight, it was to other pond locations at the tailing facility.  Care was taken not to duplicate 
counts on each pond.  Only on Pond 1 did a mallard return to the same location following flight. 

On the morning of August 11, 2003, URS performed another survey from 1830 to 2000 hours 
using a combination of observations from vehicle and on foot from the perimeter of all tailing 
ponds using 10x42 binoculars.  Hip waders were used for accessing cattails within Pond 1.  
Weather conditions during the survey were 68 ºF, 1 to 3 mph easterly winds, a light drizzle 
ending during the survey, and 80 percent cloud cover.  Using the same pond numbering scheme 
as above, survey results were as follows: 

Tailing Pond Waterfowl Survey – August 11, 2003 

Pond 1 4 female mallards flushed from cattails 
1 inactive nest within cattails consisting of flattened vegetation 

Pond 2 6 female mallards 
1 great blue heron 

Pond 3 10 female mallards 
1 male mallard 
1 Canada goose 

Pond 4 6 female mallards 
1 great blue heron 

Pond 5 10 female mallards 
2 male mallards 
2 pair of redheads 
6 common mergansers  

Pond 6 No waterfowl 

 

Mallards raise only a single brood of ducklings each year, incubating the eggs for 28 days.  The 
young attain a plumage similar to the female within 10 weeks.  Young ducks have plumage 
similar to that of the females until late fall; thus, some birds that appeared to be female in August 
could be young-of-the-year (YOY).  However, no juvenile waterfowl appeared to be reared on 
the tailing ponds as nests were not identified and hatchlings were never observed swimming in 
the tailing ponds.  One exception is one family of coot, which was observed during the surveys 
performed approximately 4 weeks apart.  No other waterfowl fledglings or active nests were 
observed at the Molycorp tailing facility.  There was a lack of nesting behavior in the few birds 
observed as well.  Birds nest as late as May 31 as far north as the Dakotas; thus, it would be 
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reasonable to expect that nesting should have occurred by May around Questa.  Molycorp 
personnel and contractors did not see any nesting waterfowl around the tailing facility.   

Mallard nests consist not only of vegetation, but typically contain downy feathers from the 
female.  The single nest observed did not appear to be a mallard nest because of the lack of 
downy feathers.  This further supports the observation that the tailing ponds are rarely used as 
nesting habitat for waterfowl. 

During the late summer surveys, more waterfowl were observed than earlier in the year.  Many 
of the birds identified as females could be YOY migrating into the tailing area from other 
locations.  Two birds had difficulty flying.  This may be due to the eclipse molt, where the birds 
lose their flight feathers following the breeding season.  This molt leaves birds flightless for 
about a month, and occurs in August. 
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2.7 AQUATIC BIOTA SAMPLING 
Sampling of various aquatic biota components was conducted for the Molycorp RI to evaluate 
potential impacts to aquatic life in Red River, lakes, and ponds near the mine site and the tailing 
facility.  In addition to data collected specifically for the RI, data on fish populations, 
macroinvertebrate populations, and habitat were collected prior to and after the RI field sampling 
period as part of routine biological monitoring that Molycorp performs.  Additional data also 
were available from surface water and sediment toxicity tests prior to the RI field sampling 
period as part of a total maximum daily load (TMDL) study conducted in 1999 (NMED 2005), 
which were ultimately never used in the TMDL development.  These non-RI data will be used to 
supplement the RI data in the evaluation of potential impacts to aquatic life. 

Sampling for the RI was conducted upstream of, adjacent to, and downstream of potential 
sources of exposure.  These sampling locations are discussed in Section 2.7.1.  Specifics of the 
aquatic sampling for the RI are provided in Sections 2.7.2 through 2.7.10.  Components of the 
aquatic ecosystem sampling included fish population (Section 2.7.2) and analysis of fish tissues 
(Section 2.7.3).  Aquatic benthic macroinvertebrates also were sampled for population 
(Section 2.7.4) and analysis of tissue (Section 2.7.5).  Aquatic habitat was measured in order to 
assess abiotic factors in the study area that could potentially influence the aquatic biotic 
components of the study area (Section 2.7.6).  Periphyton was sampled for population analysis 
(Section 2.7.7), while bryophytes were collected for tissue analysis (Section 2.7.8).  Surface 
water bioassays (Section 2.7.9) and sediment bioassays (Section 2.7.10) also were conducted to 
determine toxicity of these two media.  Additional focused sampling was conducted in the areas 
around Spring 13 and Spring 39 for macroinvertebrate populations, aquatic habitat, and spring 
water toxicity at the request of the EPA.  This scope of work was developed in the EPA Work 
Plan Addendum (EPA 2004a) and this work is summarized later in this report in Section 2.10.3.   

Aquatic sampling activities were conducted in accordance with the FSP (URS 2007c), with 
approved modifications, and the following SOPs (URS 2007d) that were developed for the RI: 

• SOP 6 - Decontamination of Sampling Equipment 

• SOP 9 - Sample Management 

• SOP 24 - Fish Sampling and Analysis 

• SOP 25 - Benthic Macroinvertebrate Sampling and Analysis 

• SOP 28 - Periphyton Abundance, Biomass, and Species Composition 

• SOP 33 - Collection of Sediment Samples for Toxicity Testing 

• SOP 34 - Collection of Surface Water Samples for Toxicity Testing 

Deviations from the Work Plan, because of unexpected conditions encountered in the field or at 
the request of EPA, were approved by EPA representatives prior to the modification and are 
described below in the appropriate section. 
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2.7.1 Aquatic Sampling Sites 
Biological monitoring for the Molycorp RI was conducted at 13 stream sites on the Red River 
and one stream site on Cabresto Creek (Section 2.7.1.1).  Sampling in other habitat types 
included one beaver pond on the Red River, two lakes in the Red River floodplain, and two 
tailing impoundments (Section 2.7.1.2).  The aquatic sampling locations are shown in Figure 
2.7-1.  All the aquatic sampling sites were co-located with surface water samples (Section 2.2.1) 
and sediment samples (Section 2.3.1), and the site identifications are the same for all three 
media, unless noted otherwise below. 

2.7.1.1 Aquatic Sampling Sites in Streams 

Study site locations for all the RI biological stream sampling sites on the Red River and Cabresto 
Creek are as follows: 

Cabresto (RRS-15) – The Cabresto sampling site is located 1.6 miles upstream of the Carson 
National Forest boundary at an elevation of approximately 7,640 feet.  This site represents an 
aquatic biological monitoring site unaffected by major anthropogenic disturbance or natural 
hydrothermal scars.  This aquatic sampling site corresponds with surface water and sediment 
sampling site RRS-15 (Sections 2.2.1 and 2.3.1). 

Zwergle – This site is located upstream of the town of Red River approximately 0.6 mile 
upstream from Goose Creek and 0.2 mile upstream from the discontinued USGS gaging station 
08264500 at an elevation of approximately 8,900 feet.  This site represents an aquatic biological 
monitoring site unaffected by major anthropogenic disturbance or natural hydrothermal scars.  

RR-4 – This site is the first site downstream of the town of Red River, and is located near the 
upstream end of June Bug Campground at an elevation of approximately 8,530 feet.  This site 
serves as a reference site as it is upstream of the mine. 

RR-5 – This site is located 0.4 mile downstream from Elephant Rock Campground at an 
elevation of approximately 8,360 feet.  This site serves as a reference site as it is upstream of the 
mine. 

RR-6 – This site is located 0.8 mile upstream from the mill access road and 0.7 mile downstream 
from Hansen Creek, at an elevation of approximately 8,200 feet.  This site serves as a reference 
site as it is upstream of the mine. 

RR-7 – This site is the first site adjacent to the Molycorp property.  It is located 0.8 mile 
downstream of the eastern mine property boundary at an elevation of approximately 8,140 feet.  
The site is just upstream of the mill and the diversion. 

RR-8 – This site is adjacent to the mine property and is located 1.1 miles downstream from the 
mill access road at an elevation of approximately 8,100 feet. 

RR-11A1 – This site is adjacent to the mine property and is located 0.4 mile downstream of the 
confluence with Columbine Creek at an elevation of approximately 7,800 feet. 
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RR-12 – This is the most downstream biological sampling site located adjacent to the mine 
property.  It is at the upstream end of Goathill Campground at an elevation of approximately 
7,670 feet. 

RR-15 – This is the first site downstream of the mine property.  It is located 0.4 mile upstream 
from the Questa Ranger Station access road, just upstream from where the tailing pipes cross 
over the Red River.  This site is downstream of Capulin Canyon and the area of groundwater 
upwelling near Spring 13.  The elevation of this site is approximately 7,480 feet. 

RR-20 – This site is located immediately upstream of the Highway 522 bridge at an elevation of 
approximately 7,260 feet.  This site is upstream of Outfall 002. 

LR-1 – This site is located 0.4 mile downstream of the Highway 522 bridge and just downstream 
of the Questa Waste Water Treatment Plant, at an elevation of approximately 7,240 feet.  This 
site is upstream of Outfall 002. 

LR-8A – This site is located 0.6 mile downstream of the Highway 522 bridge and 0.2-mile 
downstream of the NPDES Outfall 002 at an elevation of approximately 7,220 feet.  

LR-16 – This site is located 0.3 mile upstream of the Red River fish hatchery diversion at an 
elevation of approximately 7,120 feet. 

2.7.1.2 Aquatic Sampling Sites in Lakes and Ponds 

Study site locations for all other RI biological sampling sites (i.e., lakes and ponds) are as 
follows: 

UFL1 – Upper Fawn Lake is located 0.1-mile downstream of Elephant Rock Campground 
approximately 200 feet south of the Red River channel at an elevation of approximately 
8,440 feet.  The lake is fed by water from the Red River.  This site serves as a reference site as it 
is upstream of the mine.  This aquatic sampling site represents the entire pond. 

ERL – Eagle Rock Lake is located 0.3 mile downstream of the USGS gaging station 08265000 
on the south side of State Highway 38 and the north side of the Red River at an elevation of 
approximately 7,440 feet.  The lake is fed by water from the Red River.  Eagle Rock Lake is 
downstream of the mine.  This aquatic sampling site represents the entire lake. 

SW12-9 – This site is located in the northwest portion of the east tailing pond. 

SW12-10 – This site is located in the southwest portion of the east tailing pond. 

SW12-WTP – This site is located in the west tailing pond. 

Unique 1 – This site is a beaver pond just upstream of Goathill Campground that was identified 
as an ecologically unique aquatic habitat.  The beaver dam was not present during sampling in 
2002, but it was present in spring 2003 and was sampled then. 
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2.7.2 Fish Populations 
Fish were sampled for the RI from stream and lake/pond sites in fall of 2002 and 2003.  Methods 
for fish population sampling varied between stream sites and lake and pond sites.  These methods 
are discussed in Sections 2.7.2.1 and 2.7.2.2, respectively.  Additionally, several stream sites had 
been sampled previously as part of routine biological monitoring for Molycorp. 

2.7.2.1 Fish Population Sampling in Streams 

Fish population data were sampled at all stream sites in fall 2002 and fall 2003.  Cabresto 
(RRS-15), Zwergle, RR-4, RR-5, RR-6, RR-8, RR-12, RR-15, and LR-16 also were sampled 
every fall from 1997 through 2005. 

Fish populations were quantitatively sampled according to procedures described in SOP 24.0 
(URS 2007d).  The section of stream sampled at each site was chosen to be representative of the 
habitat present in that reach of stream, in terms of habitat features, such as pool/riffle ratio, 
shading, and bank stability.  Sites were of sufficient length to obtain a representative section of 
the available habitat features, and ranged from 250- to 500-feet in length. 

Sampling was conducted by making two or more sampling passes through the stream reaches 
using either bank or backpack electrofishing gear, depending on stream width.  If no fish were 
collected on the first pass, then only a single pass was conducted.  Bank electrofishing equipment 
consisted of a 4,000-watt generator, a Coffelt voltage regulator (VVP-15), and two to four 
electrodes.  Backpack electrofishing equipment consisted of a Coffelt BP-4 unit with one 
electrode.  In some instances, two backpack electrofishers were employed.  In most instances, 
sample reaches were blocked with seines on both the upstream and downstream ends to reduce 
the potential for fish to enter or leave the study reach during sampling.  In a few cases, a natural 
barrier to fish movement (e.g., steep riffle or plunge pool) was used as a site boundary. 

Fish captured from each pass were kept separate to allow estimates of population density of each 
species using the maximum likelihood estimator in the “MicroFish” program developed by the 
U.S. Forest Service (USFS) (Van Deventer and Platts 1983, 1989).  If capture efficiency was 
high (at least 70 percent of the fish captured on the first pass), as was the case in most instances 
in this study, then two passes are considered adequate for estimating population density (John 
Van Deventer 1991, Boise State University, personal communication).  If more than 30 percent 
of the total number of fish collected were caught on the second pass, then one or two additional 
passes were made.  All fish sampled were identified, counted, measured for length, weighed, and 
released.  This sampling strategy provided species lists, estimates of density (#/mile, #/acre), 
biomass (lbs/acre), condition factors, and the size structure of the fish community. 

2.7.2.2 Fish Population Sampling in Lakes and Ponds 

Fish populations were qualitatively sampled at sites ERL, site UFL1, site SW12-9, and site 
SW12-10 using two different passive sampling techniques.  One experimental gill net was set 
from the near shore area into deeper water in the late afternoon or early evening.  The net was 
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left overnight for a minimum of 12 hours and was retrieved the next morning.  Fish were 
removed and processed in the same manner discussed previously for the stream sites. 

Because gill nets are selective for larger fish, baited minnow traps also were set in the near shore 
area in order to capture smaller fish.  Traps were set in the late afternoon or early evening, left 
overnight for a minimum of 12 hours, and were retrieved the next morning.  Fish were removed 
and processed in the same manner discussed previously.  Sampling provided data on species 
composition and the size structure of the fish community in these lentic environments. 

Fish were sampled at ERL and UFL1 in fall 2002 and 2003.  Attempts were made to collect fish 
in the east tailing pond sites (SW12-9 and SW12-10) in fall 2002 to determine fish population 
status.  No fish could be collected, thus fish populations were not sampled again in 2003.  Fish 
sampling was not conducted at Unique 1 (the beaver pond). 

2.7.3 Fish Tissues 
Fish were collected for tissue analysis of metals concentrations in fall 2002 and fall 2003 in 
accordance with SOP 24.0 (URS 2007d).  In 2002, target samples for each stream and lake site 
were three adult brown trout (Salmo trutta), three juvenile brown trout, and three adult rainbow 
trout (Oncorhynchus mykiss).  Juvenile white sucker (Catostomus commersoni) was substituted 
for juvenile brown trout for tissue analysis in lakes, because brown trout were rare or absent in 
the lakes.  In 2003, target samples for each stream site were three YOY brown trout, three 
juvenile brown trout, and three adult brown trout.  In lakes, target samples were three of each age 
class of brown trout and white sucker.  Attempts were made to collect fish in the tailing pond in 
fall 2002 for fish tissue analysis for concentrations of metals.  No fish were collected, so attempts 
were not made to collect fish in the tailing ponds in 2003.  Not all sample targets could be met at 
each stream and lake site (Table 2.7-1).  

Attempts were made to collect fish for tissue samples from all stream and lake sites in fall 2002 
and 2003 (Table 2.7-1) according to methods established in SOP 24.0 (URS 2007d).  No fish 
tissue collection was attempted at Unique 1 (the beaver pond). 

Fish were captured at stream sites by additional electrofishing just outside of the defined fish 
population stream sites.  Adult brown trout and rainbow trout were filleted in order to be used in 
the human health risk assessments.  However, the adult trout collected for tissue analysis were 
used for both the fillet and whole-body samples in order to minimize the sacrifice of fish for 
analysis.  The fillet removed from the fish for analysis and the remaining tissue were both 
weighed prior to analysis.  The whole-body tissue concentrations of metals for adult trout were 
derived from the mathematical recombination of the separate fillet and body sample 
measurements.  The remaining fish tissue also was saved so that whole-body tissue analysis 
could be conducted.  Juvenile and YOY fish were kept whole for whole-body tissue analysis.  
The samples were wrapped in aluminum foil, placed into a labeled plastic bag, and then stored in 
a cooler with ice before and during shipment to the laboratory. 

During the fall 2002 sampling event, splits of 30 of the fish samples collected were analyzed for 
inorganic arsenic species concentrations in order to obtain a site-specific indication of the 
percentages of inorganic verses organic arsenic species present.  Thirteen of these samples were 
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fish fillet samples representative of what a human would consume.  The rest were the remains of 
the fish after filleting.  The samples were those for which there was sufficient material left after 
the original analyses.  The 13 fillet samples were from Eagle Rock Lake, upper Fawn Lake, Red 
River along the tailing facility and along and above the mine site, Cabresto Creek, and from the 
fish hatchery.  The EPA Region 3 screening level risk-based concentration (RBC) for arsenic is 
based on the toxicity of inorganic compounds.  As described in EPA Region 6 Interim Strategy: 
Arsenic – Freshwater Human Health Criterion of Fish Consumption (EPA 2006), if arsenic is 
present in the fish tissue almost exclusively as relatively non-toxic organic arsenic, then this 
arsenic is present at concentrations considered acceptable for human consumption.  The method 
of analyses is described in Section 2.11.2.3). 

Fish samples for tissue analysis were collected at lake sites with gill nets, minnow traps, and 
seines.  Seining was employed when minnow traps failed to capture enough fish in the smaller 
age classes for metals analysis.  The YOY white suckers were not of sufficient weight to 
individually comprise a complete sample for metals analysis.  Therefore, 30 individuals of YOY 
suckers were combined to obtain a single replicate sample for metals analysis.  Three replicates 
samples were collected, totaling 90 individual white suckers.  

Tissue samples from both streams and lakes were sent to STL in Colchester, Vermont, for 
analysis of the 23 CLP TAL metals plus boron and molybdenum for a total of 25 metals (see 
Table 2.11-3 for a list of metals).  The method used and QA procedures are discussed in 
Section 2.11. 

2.7.4 Benthic Invertebrate Populations 
Benthic invertebrate populations were sampled for the RI in fall 2002 and spring and fall of 2003 
at stream sites (Section 2.7.4.1), and lake and pond sites (Section 2.7.4.2).  One unique habitat 
type was sampled in spring 2003 (site Unique 1).  Sampling techniques varied between lentic and 
lotic type habitats.  Several stream sites also had previous and subsequent data collected as part 
of routine biological monitoring by Molycorp. 

2.7.4.1 Benthic Invertebrate Population Sampling in Streams 

Benthic invertebrates were sampled at Cabresto (RRS-15), Zwergle, RR-4, RR-5, RR-6, RR-8, 
RR-12, RR-15, and LR-16 sites every fall since 1997 and every spring since 2000 through fall 
2005.  Benthic invertebrates were sampled at sites RR-7, RR-11A1, RR-20, LR-1, and LR-8A 
every fall since 2002 and in every spring since 2003 through fall 2005.  

Benthic macroinvertebrates were sampled at all the stream locations according to SOP 25.0 
(URS 2007d).  Sampling methods were similar to those used in 1995 by NMED and Molycorp 
(Woodward-Clyde 1996) and by CEC from 1997 to 2005 (CEC 1998, 1999, 2000, 2001, 2002, 
2003), and are described below. 

Benthic invertebrates were quantitatively sampled at each stream site by taking five replicate 
samples from similar riffle habitats.  Sampling of riffles is adequate to assess characteristics of 
entire stream segments in biological monitoring programs (Rabeni et al. 1999).  A modified Hess 
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sampler, which encloses 0.086 square meter (m2) and has a net mesh size of 500 micrometers 
(μm) (Canton and Chadwick 1984), was used to collect the invertebrate samples from stream 
riffle habitat units.  Five replicates provide a reliable estimate of both density and species 
composition of stream invertebrate communities (Canton and Chadwick 1988). 

Collected organisms were preserved in the field with ethanol and returned to Chadwick & 
Associates, Inc. (C&A) laboratory in Littleton, Colorado, for analysis.  In the laboratory, 
organisms were sorted from the debris, identified to the lowest practical taxonomic level 
(depending upon the age and condition of each specimen), and counted.  For most samples, the 
entire sample was sorted.  However, for samples with relatively high numbers of invertebrates, 
subsampling was performed using procedures in Carter and Resh (2001).  Subsampling consisted 
of sorting a minimum of 300 invertebrates in a fraction of the sample, with the remainder of the 
sample searched for large or rare invertebrates not present in the subsample.  The subsample 
fraction was almost always at least 50 percent of the sample, although, in one case, it was as low 
as 10 percent.  Chironomids were mounted and cleared prior to identification and counting.  
Chironomids were sent to Dr. Leonard Ferrington at the University of Minnesota, St. Paul, for 
identification. 

This analysis provided species lists, estimates of density (#/m2), and the total number of taxa 
present at each site.  Further analysis included calculation of the Shannon-Weaver Diversity 
Index.  This index generally has values ranging from 0 to 4, with values greater than 2.5 
generally indicative of a healthy invertebrate community (Wilhm 1970). 

In mountain streams, such as those near the Molycorp mine, the presence of mayfly 
(Ephemeroptera), stonefly (Plecoptera), and caddisfly (Trichoptera) taxa (collectively referred 
to as the EPT taxa) can be used as an indicator of water quality.  These insect groups are 
considered to be sensitive to a wide range of pollutants (Plafkin et al. 1989, Wiederholm 1989, 
Klemm et al. 1990, Lenat and Penrose 1996, Wallace et al. 1996, Barbour et al. 1999, Lydy et al. 
2000).  Stress to aquatic systems can be evaluated by comparing the number of EPT taxa and the 
percent of EPT taxa (expressed as the percent of the number of EPT taxa relative to the total 
number of taxa) between unimpacted and potentially impacted sites.  Impacted sites would be 
expected to have fewer EPT taxa and lower percent EPT taxa compared to unimpacted sites. 

Clements (1991, 1994) and Clements et al. (1988) indicate that when specifically looking at 
impacts due to metals, mayflies are particularly sensitive.  Heptageniid mayflies are considered 
especially sensitive to metals (Kiffney and Clements 1994, Clements et al. 2002).  This has been 
demonstrated in both descriptive and experimental studies (Clements et al. 2002).  The absence 
of Heptageniid mayflies appears to be a way to detect exposure to low concentrations of metals. 

For QA for sorting and extraction of organisms from the samples, all samples (100 percent) were 
checked immediately upon completion by an invertebrate taxonomist or an experienced 
technician such that the total number of organisms in the QA check was less than 5 percent of the 
total number of organisms counted by the original technician.  Results were documented for 
10 percent of the samples, chosen at random.  If a sample did not pass the QA check, sorting 
continued on the same sample until there was documented evidence that there was greater than 
95 percent thoroughness for sorting.  This level of quality control is more stringent than that 
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suggested in the EPA Rapid Bioassessment Protocols, which is set at 90 percent thoroughness 
(Barbour et al. 1999). 

In-house QA for identifications and enumerations were conducted after completion of the entire 
sample lot (an individual sample period, e.g., fall 2002).  Quantitative samples were randomly 
conducted on 10 percent of the samples, using a community similarity index (Whittaker 1975, 
Stribling et al. 2003). 

Samples passed the QA check if the similarity index indicated greater than 95 percent similarity 
between taxonomic identifications and enumerations.  If a sample did not pass the QA check, the 
reason was discussed between invertebrate taxonomists to identify the taxon within the sample 
responsible for failure to pass the quality assurance check.  All other samples from the same lot 
which contained the suspect taxon were reexamined in regard to that suspect taxon.  EPA Rapid 
Bioassessment Protocols suggest only spot checks for identification QA (Barbour et al. 1999). 

In-house QA checks for identification were not conducted on Chironomidae, because they were 
identified by Dr. Leonard Ferrington, Jr., of the University of Minnesota, or Oligochaeta, for 
which verification of identifications was conducted in consultation with Dr. Mark Wetzel of the 
Illinois Natural History Survey.  A voucher collection of all taxa collected was compiled using 
standard methodologies (Barbour et al. 1999) and submitted periodically to Dr. Boris Kondratieff 
of Colorado State University for verification of identifications. 

Data were entered into C&A’s in-house computer program using taxa codes (Taxonomic Serial 
Numbers [TSNs]) provided in Appendix B of Barbour et al. (1999).  If a taxon was not listed or a 
TSN was not provided in Appendix B of Barbour et al. (1999), a number was assigned to it based 
on the TSN of the next higher taxonomic category.  Use of TSNs provided a QA check on data 
entry, ensuring 100 percent accuracy for spelling and taxonomic organization.  One of the 
taxonomists responsible for the specimen identifications was also responsible for the QA check 
of data entry to ensure that the transcription of enumerations was accurate. 

Laboratory sample management QA included COC forms with the same information as the 
sample container labels, and flow sheets recording the passage of samples through processing.  
These were submitted to EPA in Portable Document Format (pdf) in 2004. 

2.7.4.2 Benthic Invertebrate Population Sampling in Lakes and Ponds  

Benthic macroinvertebrates were sampled at all the lake, tailing pond, and unique habitat 
locations according to SOP 25.0 (URS 2007d). 

Benthic invertebrates were sampled at sites in upper Fawn and Eagle Rock lakes in fall 2002 and 
spring and fall 2003.  Tailing pond sites SW12-9 and SW12-10 were sampled in fall 2003 and 
tailing pond site SW12-WTP was sampled in spring 2003.  No tailing pond sites were sampled in 
fall 2003.  One beaver pond, site Unique 1, was sampled in spring 2003.   

Macroinvertebrates were quantitatively sampled from lake or pond sediments using a petite 
Ponar sampler deployed from a boat (mid-lake samples) or deployed by hand (near-shore 
samples).  The petite Ponar samples 0.023 m2 of the lake bottom.  Samples were collected along 
the lake edge in the near-shore littoral zone (five individual replicates) and in deep water habitat 
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(five individual replicates combined into one).  Deep water samples were combined into one 
sample due to the homogeneous nature of sample site habitat and the macroinvertebrate 
community.  Near-shore samples were collected from more heterogeneous habitat and more 
productive areas of the lake; therefore, replicates were kept separate.   

Samples from the lakes were processed by the same methods described for stream sites above.  
Quality assurance procedures were also the same as described for stream sites above. 

Several parameters used in stream macroinvertebrate analysis were also used in the analysis of 
lake and pond macroinvertebrate data including density, total number of taxa, and Shannon-
Weaver diversity.  These parameters are also commonly used in assessing the macroinvertebrate 
community in lakes (Gerritsen et al. 1998).  Since stoneflies (Plecoptera) are relatively rare in 
lakes (Ward and Kondratieff 1992), the number of EPT taxa was changed to the number of ETO 
taxa, with stoneflies replaced with dragonflies and damselflies (Odonata), which are also 
sensitive to stress (Gerritsen et al. 1998).  This order of insects is well represented in lake 
habitats (Westfall 1996).  Percent ETO taxa effectively replaced the percent EPT taxa parameter 
in lake analyses. 

The percent of total density as mayflies has not been used to look at metal stress in lakes, instead, 
the number of Crustacea and Mollusca taxa and the percent of total density as Crustacea and 
Mollusca are more commonly used, generally as an indicator of acid stress (Gerritsen et al. 
1998), and were used in this analysis.  Like the mayfly parameters, these Crustacea and Mollusca 
parameters are expected to decrease with increased metal stress. 

2.7.5 Benthic Invertebrate Tissues 
Benthic invertebrate tissue samples were collected at all stream sites, site ERL and site UFL1 in 
fall 2002, and spring and fall 2003.  Macroinvertebrate tissue samples were collected from tailing 
pond sites SW12-9 and SW12-10 in fall 2002.  Macroinvertebrate tissue samples were collected 
from site Unique 1 (the beaver pond) and site SW12-WTP in spring 2003.  Benthic invertebrate 
tissues were collected at Cabresto Creek, Zwergle, RR-4, RR-5, RR-6, RR-8, RR-12, RR-15, 
LR-8A, and LR-16 in spring 2002 prior to the initiation of RI sampling. 

Composite qualitative macroinvertebrate samples were collected for tissue metals analysis from 
the RI sites according to SOP 25.0 (URS 2007d).  These samples were collected with a long-
handled kick net (500 μm mesh) and all habitat types within a stream site (e.g., riffle, pool, bank, 
snag, vegetation, etc.) were sampled.  For lake, pond, and unique habitat types, the sample was 
collected in near-shore habitat.  The kick net was emptied into a clean plastic picking tray, and a 
representative sample of the taxonomic groups present was removed using forceps and placed 
into a glass vial.  Samples were stored in Ziploc-type plastic bags and kept cold during field 
sampling using a cooler with ice.  The samples were shipped to STL for analysis of the 23 CLP 
TAL metals plus boron and molybdenum for a total of 25 metals (see Table 2.11-3 for a list of 
metals analyzed).  A description of the analytical method and QA procedures is provided in 
Section 2.11. 

Sampling equipment decontamination at each site included the use of picking forceps that were 
acid washed in the laboratory prior to field sampling, rinsed with deionized water, and wrapped 
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in plastic bags to prevent recontamination.  Unique forceps were used at each sampling site.  The 
sample sorting tray used for sorting benthic invertebrates was also acid washed and rinsed in the 
laboratory prior to field sampling.  The same sample sorting tray and kick net were used to 
collect benthic invertebrates from all sites.  Upon arrival at each site, the picking tray and sweep 
net were thoroughly rinsed in site stream water before sampling began.  After sampling, the tray 
and net were again thoroughly rinsed in stream water before leaving the site. 

2.7.6 Habitat Evaluation 
Fish habitat measurements were taken at RI and monitoring stream sites concurrently with the 
fish and macroinvertebrate population sampling.  Habitat evaluations were conducted at all 
stream sites in fall 2002 and 2003.  Some habitat measurements were also conducted at Cabresto 
(RRS-15), Zwergle, RR-4, RR-5, RR-6, RR-8, R-12, RR-15, and LR-16 in fall 1999.  Habitat 
continued to be evaluated after the normal RI field work activities.  In spring 2004, a subset of 
habitat variables was collected at all stream sites.  These measures focused on the sediment 
deposition parameters of the RI habitat evaluation.  In fall 2004, habitat evaluations identical to 
the RI habitat evaluations were continued at all stream sites. 

Evaluation of habitat was made using a set of parameters developed and agreed upon at a 
meeting during a reconnaissance visit in August 2002 by representatives of EPA, USFWS, 
NMED, and CEC as described in SOP 24.0 (URS 2007d).  The approach to habitat evaluation is 
based on the R1/R4 Fish and Habitat Standard Inventory Procedures Handbook developed by the 
USFS (Overton et al. 1997).  Individual habitat units were identified using the classification in 
Overton et al. (1997).  Measurements within each habitat unit included length, wetted width, 
maximum depth, residual pool depth, average depth, habitat quality rating, percent fines by area 
(visual estimation), percent fines by grid, and embeddedness.  Channel gradient was measured at 
each sample reach. 

Measures of sedimentation included embeddedness, percent fines (particles less than 4 mm) by 
area, and percent fines measured by grid.  Embeddedness refers to the percentage of larger 
substrates buried by fine sediments (MacDonald et al. 1991).  Percent fines by area, is a visual 
estimation of the percentage of the surface area of bottom substrate that is comprised of fine 
sediments in the entire habitat unit.  Percent fines by grid, refers to the percentage of fine 
sediments in flowing areas of habitat units measured using a 49-intersection grid (Overton et al. 
1997).  Generally, this method is only used in low gradient riffles and scour pool tail crests 
(Overton et al. 1997); however, this method was also used in run habitat for habitat monitoring 
on the Red River.  Percent fines by grid, is a measure of sedimentation in higher velocity areas 
and, therefore, is expected to have lower values than percent fines by area. 

The habitat quality rating is a subjective score ranging from 1 (very poor) to 5 (very good).  The 
rating was based on an overall assessment of the habitat unit to support fish and benthic 
invertebrates based on all of the parameters discussed above and, in addition, the rating was also 
based on such things as the complexity of depth/velocity combinations, suitable trout cover, bank 
stability, etc. 
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2.7.7 Periphyton Populations 
Periphyton was collected for population analysis at all stream sites in fall 2002 and fall 2003.  
The sample for site RR-20 was broken in transit to the laboratory in 2002 and could not be 
analyzed.  

Periphyton was collected for population analysis according to SOP 28.0 (URS 2007d).  
Periphyton samples were collected by scraping hard substrates (cobble, boulder, large woody 
debris, etc.) with a knife.  Occasionally, periphyton was present on the surface of fine sediment.  
This was also collected by carefully scraping the surface with a knife.  A single composite 
sample of up to 125 ml of algae was collected.  Each sample was preserved with approximately 
1 percent Lugol solution.  Periphyton samples collected from each site were shipped to Aquatic 
Analysts in White Salmon, Washington, for identification and enumeration.  In the laboratory, 
periphyton samples were identified to the lowest practical taxonomic level, and counted.  This 
analysis provided species lists and relative abundances of the various periphyton taxa 
(URS 2007d). 

2.7.8 Bryophyte, Macrophyte, and Periphyton Tissues 
Originally, aquatic macrophytes were intended to be used for plant tissue analysis.  However, 
due to the rarity of rooted aquatic macrophytes in the Red River basin, aquatic bryophytes 
(mosses, hornworts, and liverworts) were collected from most sites as the representative aquatic 
plant tissue. 

Bryophytes were collected for metals analysis at all stream sites in fall 2002 and fall 2003.  
Algae tissue samples were collected from sites UFL1, ERL, SW12-9, and SW12-10 in fall 2002.  
In fall 2003, algae were again collected from UFL1, but aquatic macrophytes were collected 
from ERL.  No aquatic plant samples were collected from the tailing ponds in fall 2003. 

Bryophyte samples were collected by removing a representative amount of bryophyte from 
cobble and boulders and thoroughly rinsing it in the stream to remove sediment.  Following 
collection, bryophyte, macrophyte, and algal samples were placed into separate Ziploc-type 
plastic bags and stored on ice in coolers until they could be frozen.  Samples were shipped to 
STL for analysis of the 23 CLP TAL metals plus boron and molybdenum for a total of 25 metals 
(see Table 2.11-3 for a list of metals).  A discussion of the analytical method and QA is provided 
in Section 2.11. 

2.7.9 Surface Water Bioassays 
Surface water bioassays were conducted using laboratory toxicity tests with site surface water 
and commonly used test organisms (Section 2.7.9.1).  Surface water samples were collected 
during base flow (Section 2.7.9.2), snowmelt runoff (Section 2.7.9.3), and storm water runoff 
events (Section 2.7.9.4) to test the chronic or acute toxicity to Ceriodaphnia dubia or fathead 
minnows (Pimephales promelas) (Table 2.7-2). 

108287



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-111 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-111 

2.7.9.1 Bioassay Test Methods 

Acute C. dubia toxicity tests were conducted according to test methods EPA-821-R-02-012 
(EPA 2002a).  Test organisms were less than 24-hours old and maintained at 20 ºC in 30 ml 
disposable plastic exposure chambers with 25 ml of dilution media.  Five C. dubia were 
randomly distributed into each exposure chamber and there were four replicates per treatment.  
Test organisms were not fed during the test.  Mortality was the only endpoint that was assessed 
at the end of the 48-hour test duration to derive a 48-hour lethal concentration 50 (LC50).  DO, 
pH, conductivity, and temperature were measured at the beginning and end of the static tests. 

Full dilution series (100 percent, 75 percent, 50 percent, 25 percent, 12.5 percent vs. control) 
chronic C. dubia toxicity tests were performed according to EPA guidelines EPA/600/4-91/002 
(Lewis et al. 1994).  Test organisms were greater than 24-hours old at test start.  Tests were 
prepared so that one cladoceran was maintained in a 30 ml disposable plastic cup containing 
15 ml of respective dilution series and reconstituted laboratory water solution and kept at 25ºC.  
Each test treatment contained 10 replicate cups.  Test organisms were fed 0.1 ml of yeast-
Cerophyl-trout chow (YCT) and Selenastrum mixture daily.  Test media was renewed once on 
day four.  Test duration lasted until 60 percent of control organisms gave off three broods (6 to 
7 days).  Endpoints included mortality and normalized reproduction (number of young per 
female).  DO, pH, conductivity, and temperature were monitored throughout the course of each 
test. 

Fathead minnow chronic tests were conducted according to a modified EPA EPA/600/4-91/002 
protocol (Lewis et al. 1994).  All embryos were less than 48-hrs old at test start.  Ten embryos 
were maintained in a 350 ml glass dish containing 250 ml of serial dilution test water.  Exposure 
vessels were kept at 25 ºC for the 7-day test duration and test organisms were not fed.  Test 
media was renewed on days four and six.  There were four replicates for each treatment and 
endpoints included percent mortality, terata, and unhatched eggs.  DO, pH, conductivity, and 
temperature were monitored throughout the course of each test. 

The C&A laboratory performed toxicological tests utilizing EPA guidelines (EPA 2002a, b) or 
other accepted methodologies (e.g., ASTM 1988), as specified in SOPs 1.0 and 34.0 
(URS 2007d).  Quality assurance audits, as described in C&A’s Freshwater Bioassay Laboratory 
QA/QC Manual, are performed on all personnel quarterly and on all phases of the bioassay 
process per test to ensure proper techniques and practices are being implemented.  The bioassay 
laboratory also participates in the annual EPA DMR-QA laboratory performance evaluations, 
and the documentation of all QA procedures, including DMR-QA results, are kept on file at 
C&A. 

All forms generated during bioassay tests (i.e., COC forms, sample receipt, test preparation 
sheets, bench sheets, statistical analyses, and data reports) were examined and checked by the 
laboratory director.  Laboratory tests were considered to be valid if they met the data quality 
objectives for percent minimum significant difference (PMSD) and coefficient of variation (CV) 
for the tests, as determined using data from EPA’s WET Interlaboratory Variability Study (EPA 
2000).  Precision of toxicity tests was measured through routine reference toxicant testing using 
sodium chloride (NaCl) such that the measured effect of a given reference test should fall within 
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two standard deviations of the mean effect generated by the last 20 reference tests completed in 
the C&A laboratory. 

In regard to ancillary laboratory procedures, deionized water samples are analyzed yearly by an 
independent laboratory for toxic metals (Ag, Al, As, Cd, Cr, Co, Cu, Fe, Hg, Ni, Pb, Zn) and 
organic chemicals.  Reconstituted laboratory water, using the deionized water, is prepared 
according to EPA protocols.  Culturing of organisms is performed in a room isolated from all 
other testing to prevent contamination of organisms.  All documentation sheets accompanying 
food received from an outside supplier (Aquatic Biosystems, Inc.) are kept on file at C&A; 
subsequent batches of YCT and Artemia cysts are evaluated for comparability to the previous 
batches. 

The water samples for the bioassay tests were collected by URS, CEC, or C&A personnel.  For 
some tests conducted during the RI study, personnel from EPA provided field, transit, and in-
laboratory oversight of all phases of the bioassay testing process. 

2.7.9.2 Base Flow  

Base flow chronic toxicity testing was conducted by C&A on October 1 to 9, 2002, on samples 
collected from all stream sites (site ERL, UFL1, and tailing impoundment sites SW12-9 and 
SW12-10) using C. dubia.  Additional retests were conducted on October 11 to 18, 2002 for sites 
LR-1 and LR-8A to confirm the observed toxicity during initial October 1st tests.  A full dilution 
series toxicity test was conducted using water collected from Molycorp 002 Outfall.  The test 
was conducted October 11 to 18, 2002, and methods were identical to those described above for 
C. dubia. 

Additional surface water column toxicity tests were conducted using C. dubia on October 26 and 
November 2, 2000, as part of a parallel sediment toxicity test.  Respective test sites included 
RR-4, RR-6, and RR-12.  Chronic fathead minnow tests also were conducted in parallel with 
sediment tests from these three sites, on these two dates.  These tests were for the TMDL study 
in conjunction with NMED. 

Surface water collections were made using the “container immersion” method described in SOP 
34.0 (URS 2007d).  Cubitanors were filled by holding the open end of the container just beneath 
the surface of the water with the open end pointing upstream.  Samples were collected from the 
middle of the stream sites.  Completely filled cubitanors were immediately capped and placed on 
ice in a cooler.  All samples were delivered on the same collection date to the testing 
laboratories.  Once samples arrived to the respective testing laboratories they were combined into 
site-specific composites.  Water was collected and shipped as described above three times over 
the course of 5 days during the toxicity testing. 

Water samples from the lakes for bioassay tests were collected from near the shore instead of in 
the middle of the lake, because it was determined that the water quality was sufficiently 
homogeneous to allow an easier collection method.  

108289



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-113 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-113 

2.7.9.3 Snowmelt Runoff 

Full dilution series chronic toxicity tests were performed using C. dubia on snowmelt runoff 
water samples collected from the Red River during runoff in late April 2003, from five sites:  
RR-6, RR-8, RR-12, RR-15, and LR-16 (Table 2.7-2).  Three water samples were collected 
according to SOP 34.0 (URS 2007d) from each site during the duration of the test period.  Initial 
water was collected on April 20 during the rising limb of the hydrograph; renewal water was 
collected on April 22 and 24, 2003.  Composite snowmelt runoff water samples were manually 
collected using a “container immersion” method described in the last section (2.7.9.2). 

Three-brood chronic water toxicity testing using C. dubia was conducted on water from sites 
RR-6, RR-8, RR-12, RR-15, and site LR-16 between April 21 and 28, 2003. 

2.7.9.4 Storm Water 

Storm event sampling of the Red River occurred between July 27 and September 11, 2003, 
according to SOPs 1.0 and 34.0 (URS 2007d).  ISCO automatic samplers were installed at 
surface water sampling stations along the Red River at sites RR-6, RR-8, RR-12, RR-15, and 
LR-16 to collect river water samples during rainstorms.  Each sampler was set to collect four 
water samples at 30-minute intervals, spanning a one and one-half hour period once triggered by 
a predetermined increase in river stage.  Sample bottles were collected from ISCO samplers 
approximately 6 hours after automatic sampling began.  Each sample jar was capped and kept on 
ice until they were processed and shipped to the C&A laboratory for acute toxicity testing.  
Toxicity test samples were combined into a composite sample before being used. 

Full dilution series (100 percent, 75 percent, 50 percent, 25 percent, 12.5 percent vs. control) 
acute toxicity tests were performed using C. dubia on storm water collected from sites RR-6, 
RR-12, and RR-16 on July 27 - 28; sites RR-6, RR-8, RR-12, RR-15, and RR-16 on August 13; 
sites RR-6, RR-8, and RR-12 on September 3; sites RR-6, RR-8, RR-12, RR-15, and RR-16 on 
September 5; and site RR-6 on September 11, 2003. 

2.7.10 Sediment Bioassay 
Ten-day chronic sediment toxicity test using Hyalella azteca and Chironomus tentans were 
conducted on samples collected at all aquatic sampling sites in streams, and at sites ERL, UFL1, 
SW12-9, and SW12-10 (Table 2.7-3) in fall 2002.  Previous sediment chronic toxicity tests were 
performed in fall 2000 at sites RR-4, RR-6, and RR-12 sites using C. dubia and fathead 
minnows. 

Fine depositional sediment samples were collected according to SOP 33.0 (URS 2007d) from the 
upper 10 cm of substrate of the sampling site using a chemically inert plastic scoop.  A unique 
scoop was used at each site to prevent cross-contamination between sites.  Sediments were 
immediately transferred into a 2-liter polyethylene bottle.  A total of 4 liters of sediment was 
collected for each toxicity test.  Each sample was appropriately labeled and immediately placed 
on ice in a cooler until they were shipped overnight to the C&A laboratory. 
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Ten-day chronic sediment tests using H. azteca and C. tentans were followed using EPA 
methods EPA/600/R-99/064 (Ingersoll et al. 2000) for measuring toxicity and bioaccumulation 
using freshwater organisms.  Second instar C. tentans were maintained at 23 ºC in a 300 ml 
beaker that contained 100 ml of sediment with 175 ml of overlying reconstituted laboratory 
water.  Ten individual midges were reared in each test chamber and there were eight replicates 
per test.  Test organisms were fed once daily with 1 ml of Tetrafin (4 g/L slurry).  H. azteca test 
organisms were 11- to 14-days old at test start.  Exposure chamber sediment, media volume, and 
temperature were identical of that used for C. tentans tests.  Ten H. azteca individuals were 
maintained in each exposure chamber and there were eight replicates per treatment.  Test 
organisms were fed 1 ml of YCT once daily.  Total hardness, pH, alkalinity, conductivity, DO, 
and ammonia were measured at the beginning and end of each test and on reconstituted 
laboratory water for all sediment toxicity tests.  Chronic sediment toxicity test endpoints 
included mortality and growth that were statistically compared to control performance of test 
organisms. 

C. dubia and fathead minnow chronic sediment toxicity tests were conducted according to a 
modified EPA EPA/600/4-91/002 protocol (Lewis et al. 1994) with guidance provided by Terry 
Hollister at EPA, Houston, Texas.  Sediment samples were delivered in 2-liter polyethylene 
bottles and stored at approximately 4 ºC.  The sediment was then diluted 1 to 4 using 
moderately-hard reconstituted laboratory water and rotated end-over-end for 24 hours.  After 
settling for 24 hours the supernatant was decanted to be used in the tests.  Due to the excessive 
turbidity and in accordance with set guidelines, supernatant from sites RR-4 and RR-12 samples 
were passed through a 1.5 µm filter before being used in testing.  Sediment pore water was used 
to make appropriate dilution series to test C. dubia and fathead minnow embryo larval toxicity 
according to methods outlined in Section 2.7.9 and briefly described below. 

C. dubia were greater than 24-hours old at test start.  Tests were prepared so that one cladoceran 
was maintained in a 30 ml disposable plastic cup containing 15 ml of respective dilution series 
and reconstituted laboratory water solution and kept at 25 ºC.  Each test treatment contained 10 
replicate cups.  Test organisms were fed 0.1 ml of YCT and Selenastrum mixture daily.  Test 
media was renewed once on day four with freshly prepared pore water.  Test duration lasted until 
60 percent of control organisms gave off three broods (6 to 7 days).  Endpoints included 
mortality and normalized reproduction (number of young per female).  All fathead minnow 
embryos were less than 48-hours old at test start.  Ten embryos were maintained in a 350 ml 
glass dish with 250 ml of serial dilution test water.  Exposure vessels were kept at 25 ºC for the 
7-day test duration and test organisms were not fed.  Test media was renewed with new pore 
water on days four and six.  There were four replicates for each treatment and endpoints included 
percent mortality, terata, and unhatched eggs.  DO, pH, conductivity, and temperature were 
monitored throughout the course of each test. 
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2.8 ROADSIDE ROCK PILE AND DEBRIS FAN CHARACTERIZATION  
Additional sampling was performed to provide additional characterization data specific to the 
rock piles and the existing natural materials of the mine site.  This sampling effort has been 
commonly referred to as the “Roadside Rock Pile and Debris Fan Characterization”.  The areas 
sampled included the roadside rock piles (Sugar Shack South, Middle, and Sulphur Gulch South) 
and the debris fan areas located in lower Goathill Gulch.  This data was collected in response to 
an EPA request in 2005 to further supplement site specific data for the Site Investigation.  The 
sampling results and characterization is combined with the other investigations of this RI.  
Therefore, the investigation data set used in this RI includes: 

• Characterization sampling described within this Section 2.8:  Roadside Rock Pile and 
Debris Fan Characterization 

• Other Studies described in Section 2.10:  Previous investigations performed on the rock 
piles and surrounding areas that include characterization data (e.g., SRK 1995; RGC 
2000; and Golder 2007). 

Results of this sampling are used in combination to identify sources and potential sources 
described in Section 4.1 and to support in-depth rock pile characterization provided in Section 
4.2.  

The following sections provide the rationale and objectives for additional soil sampling and 
subsequent characterization (Section 2.8.1), a summary of the sample locations and collection 
methods (Section 2.8.2) and the field and laboratory analyses performed (Section 2.8.3). 

2.8.1 Roadside Rock Pile and Debris Fan Characterization Objectives 
In EPA’s letter dated April 6, 2005 (EPA 2005), Molycorp was directed to address additional 
data needs for assessing the nature and extent of elevated constituents found in colluvial water 
under the roadside rock piles at the mine.  EPA identified drill chips and cores collected from the 
geotechnical Slope Inclinometer (SI) boreholes that were drilled into Sulphur Gulch, Middle, and 
Sugar Shack South rock piles by Norwest (2005) as a source of sample material to analyze.  A 
Rock Pile Characterization Work Plan (2007h) was prepared to address the additional data needs 
identified by EPA.  The objectives of this work were to:  

(1) geochemically and mineralogically characterize the roadside rock piles (Sugar Shack 
South, Middle, and Sulphur Gulch rock piles) and the surrounding lithologies (mine rock, 
colluvium, debris flow, bedrock, and scar);  

(2) determine the acid generating potential of these materials;  

(3) evaluate whether these materials are sources that could impact groundwater and surface 
water at the mine site; and 
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(4) evaluate whether these materials are similar or different compared to all of the other rock 
piles at the mine site, which themselves are potential sources that could adversely impact 
ground water and surface water. 

This last objective will allow, in addition to a determination whether the roadside waste rock 
piles are sources, some inference as to whether each of the other waste rock piles are sources or 
potential sources of contamination. 

To achieve the objectives stated above for determining whether the roadside waste rock piles are 
similar or different than all of the other waste rock piles at the mine site, as sources of ground-
water and surface-water contamination, a comparison was made of the leach data from the 
roadside waste rock piles and the ground-water chemistry from the monitoring wells atop and at 
the toe of the rock piles to the chemistry results from the seepage at the toe of Capulin Rock Pile 
and the ground-water samples from wells MMW-23A and -B, as per the Rock Pile 
Characterization Work Plan.  The Rock Pile Characterization Work Plan presents the data quality 
objectives; approach of sampling; sampling and analysis plan; and limitations for further 
characterization of the mine rock, colluvium/debris flow, bedrock, and scar material.  Subsequent 
to the preparation of the Rock Pile Characterization Work Plan (URS 2007h), EPA requested 
that additional sampling be conducted in lower Goathill Gulch to characterize the debris fan.  
EPA requested that samples of debris fan material be collected and analyzed consistent with 
procedures contained in the Rock Pile Characterization Work Plan.   

2.8.2 Sample Locations and Collection Methods 
From June through December 2004, Norwest Corporation conducted a drilling program on the 
roadside rock piles (Sugar Shack South, Middle, and Sulphur Gulch South) to obtain 
geotechnical information (Norwest 2005).  The program included drilling of 16 boreholes on the 
roadside rock piles, installation of 8 SIs, in situ testing of displacement, collection and testing of 
samples, and an ongoing geotechnical monitoring program.  Locations of SI boreholes for the 
roadside rock piles are shown on Figure 2.8-1. 

A Becker hammer drill was used for the drilling program.  At each site, a borehole was drilled 
using an open-Becker drill stem to allow sampling and coring.  As the casing advanced, samples 
were collected.  Cycloned cuttings of mine rock and colluvium were collected in buckets from 
each 10-foot interval drilled.  In bedrock, boreholes were advanced by HQ wire-line rock coring 
methods.  Water was used during coring of the bedrock.  No water was used when either the 
closed-end or open-end Becker drilling methods were used in the mine rock and colluvium, 
except for minor amounts of water to suppress dust.  The buckets of mine rock and colluvium 
cuttings collected at 10-foot intervals and the bedrock core were archived at the mine. 

The lithologic logs from the SI boreholes prepared by Norwest (2005) were reviewed and used 
as the initial basis for sample collection of identified rock types from the archived cuttings and 
core.  When possible, logs for the WRD boreholes drilled by Robertson GeoConsultants Inc. 
(RGC), at the roadside rock piles (RGC 2000a) were used to aid in identification of sample 
intervals.  From July 28 through 30, 2005, URS, EPA, and Molycorp personnel inspected the 
achieved buckets of cuttings and bedrock core and collected samples for analysis.  Figure 2.8-1 
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shows the locations of the SIs from which mine rock, colluvium, and bedrock samples were 
collected, and locations of debris fan samples in Sulphur and Goathill gulches.  Table 2.8-1 
provides information on the location, depth interval, identification, and rock type of each sample, 
and rationale for collection and analysis.  Lithologic descriptions for sampled intervals are 
contained in the project file.  Photographs of select samples are contained in Appendix 2.8-1.   

Sample intervals of the various materials of interest were selected after reviewing the borehole 
logs and based on the criteria and goals discussed below for each of the rock types.  The sample 
rock type was verified in the field before collection.   

Colluvium 
Colluvium samples were collected from each of the roadside rock pile drainages, targeting 
known thick zones identified on borehole logs.  The goal was to collect at least one colluvial 
sample at each SI borehole in the three drainages.  Additional criteria for sample selection were 
if a particular colluvial zone was saturated or contained potential scar material, as identified on 
the borehole log.   

Mine Rock 
Mine rock sample intervals were selected primarily as follows:  (1) near the base of each rock 
pile, (2) intervals with the highest borehole temperature zones, and (3) saturated zones, if they 
exist.  Sample(s) of each rock type (mixed volcanics, andesite, aplite, and rhyolite) was collected 
to the extent they occurred and were confirmed by visual observation in the field.   

Bedrock 
Bedrock sample intervals were selected to obtain samples representing material below the 
fractured, weathered bedrock zone.  The sample interval was in a saturated zone as close as 
possible to the colluvial contact.  Collection of bedrock samples from each of the roadside rock 
pile drainages was an objective.   

Surficial Scar 
A surficial scar sample was collected at an outcrop of scar at the western portion of Sugar Shack 
South Rock Pile.  Scar material comprises much of the natural material in the drainage beneath 
the rock pile.  The surface of the samples was scraped off before collection to remove oxidized 
material that may affect chemical analysis.  The scar samples were intended to provide an 
estimate of the contribution of metals and other inorganics to groundwater through leaching of 
the natural hydrothermal scar material underneath some of the mine site rock piles.  This natural 
hydrothermally altered, mineralized material probably has an oxidized surface caused by long-
term natural weathering before being buried beneath a mine rock pile.  Therefore, analyses of 
leachate from the oxidized surface of a surficial scar would more likely contain more acidity and 
higher constituent concentrations.   
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Sulphur Gulch Debris Fan 
Debris fan samples were collected from a small remnant of the Sulphur Gulch debris fan near the 
mouth of the historic main Sulphur Gulch drainage, near a bedrock outcrop.  A backhoe was 
used to excavate into the material to obtain representative samples.   

Lower Goathill Gulch Debris Fan 
Subsequent to preparation of the Rock Pile Characterization Work Plan for the rock pile 
sampling (URS 2007h), EPA requested that additional samples be collected from the lower 
Goathill Gulch debris fan.  Samples were collected along the bank of the Goathill Gulch drainage 
near the administration building (Figure 2.8-1).  Shovels were used to excavate into the material 
to obtain representative samples.   

A total of 30 samples were collected and analyzed.  A breakdown of the type and number of 
samples collected at each rock pile, or drainage, is summarized below.   

Sulphur Gulch Rock Pile 
• mine rock (4) 

• colluvium (4) 

• weathered bedrock (1) 

• bedrock (2) 

• debris fan (3) 

Middle Rock Pile 
• mine rock (4) 

• colluvium (1) 

• bedrock (1) 

Sugar Shack South Rock Pile 
• mine rock (4) 

• colluvium (2) 

• bedrock (1) 

• surficial scar (1) 

Lower Goathill Gulch 
• debris fan (2) 
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2.8.3 Field and Laboratory Analyses 
The material in each sample bucket and bedrock core interval was logged in the field to identify: 

• Rock type 

• Mineralogy 

• Degree of alteration 

• Presence of moisture 

• Color or discoloration of material 

• Grain size and consistency of material 

• Material that may be appropriate for testing, including type of sample, amount of 
material, and location of sample 

The following summarizes the sample collection, sample preparation, and analytical testing that 
was performed.  Figure 2.8-2 shows a flow chart that illustrates how samples were collected and 
the various analyses that were performed by each laboratory.  A discussion of analytical methods 
is also contained in Section 2.11. 

Bulk samples for laboratory testing and analysis were selected during logging.  Bulk samples 
were chosen for visual homogeneity within the sample.  If a single rock type was found, a split 
was collected for petrographic and mineralogical analysis.  An additional split of this material 
was collected and sent to SVL Laboratories (SVL) in Kellogg, Idaho, for sample preparation.  
From there, sample splits were sent to various laboratories for other analyses.  Sample splits 
were ground to the particle size equivalent to that of the smallest particle size used in previous 
leach tests at the site.  The ground sample was then homogenized and splits were sent to each of 
the laboratories for analysis. 

The following lists the tests and chemical analyses that were conducted on the selected SI drill-
cutting samples and surficial scar and debris fan samples.  A detailed discussion of the analyses 
is included in Section 2.11.2.2. 

• Particle size (bulk density, dry sieve and hydrometer) (Table 2.11-6) 

• Chemical analyses (Table 2.11-5 and Table 2.11-6) 

- field paste pH and specific conductance (not performed on bedrock samples) 

- TAL metals (Table 2.11-3) including molybdenum, boron, and silicon 

- anions (only chloride, fluoride, and sulfate) 

• Acid base accounting (Table 2.11-6) 

• Leach tests (Table 2.11-9) 

• Mineralogy/petrography (Table 2.11-10) 
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Mine rock, colluvium, debris fan, bedrock and scar samples were analyzed for total metals 
(including silicon) using the standard EPA acid digestion procedure used for RI soils and 
sediments.  Acid-base accounting analyses were conducted, identifying sulfur forms including 
sulfate, pyritic sulfur, and total sulfur.  Table 2.11-6 presents the methods and required sample 
volume. 

Leachability testing was conducted on all samples to evaluate the comparability to other leachate 
data previously collected for the rock piles (RGC 2000a) and to evaluate native materials on and 
near the site.  Six different leaching tests were conducted and are described in Section 4.2.3.2.3 
and Table 4.2-4.  Testing included the shake flask tests previously conducted by SRK and each 
of the leaching methods previously used by RGC, and the USGS, as well as the standard SPLP.  
SRK, RGC and the USGS were contacted in an effort to obtain details of the procedures they 
used to conduct their leaching tests. 

Mineralogical characterization also was conducted on splits of all samples from the SI drill 
cuttings.  Mineralogy was identified using x-ray diffraction, heavy mineral analysis, petrographic 
analysis, and polished thin section methods.  For several of the mine rock and colluvium 
samples, two rock types were selected for thin section preparation and analysis.  Information on 
these samples is summarized in Table 2.8-2, which shows the sample interval, field identification 
of the bulk sample, and the individual rock type identified for thin section analysis. 
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2.9 GEOPHYSICAL INVESTIGATIONS 
Non-intrusive geophysical methods were used as part of the investigation for a variety of 
subsurface characterization needs.  Generally, the geophysical investigation produced data to 
characterize the bedrock, thickness of overburden or overlying lithologic units, location of fault 
or significant fracture zones, and other preferred pathways for groundwater flow (e.g., 
paleochannels).  Because of these varied characterization needs, several geophysical methods 
were used. 

The specific geophysical methods were selected considering the following: 

• Specific subsurface characterization need(s) in a given investigation area. 

• Review of existing geologic and boring information to ascertain Site geologic constraints. 

• Review of existing information regarding Site access, topography, and surface vegetation 
that may influence the execution of particular geophysical surveys. 

• Whether design of the appropriate geophysical survey data acquisition parameters can be 
completed efficiently given the above. 

• The likely effectiveness of the method for resolving data gap needs the geophysical 
method can specifically address. 

Selection of the geophysical methods used and specific locations surveyed were discussed with 
and approved by EPA during and after the site reconnaissance of August 27, 2002.  A few minor 
modifications were made after the site reconnaissance, and are discussed below.  Geophysical 
methods were implemented in two general areas including the administration and maintenance 
area of the mine site and the tailing facility.  Geophysical methods used during the investigation 
included magnetics, seismic reflection, seismic refraction, and downhole geophysical methods.  
The geophysical methods implemented were performed according to procedures outlined in SOP 
21.0 (URS 2007d).  Details of the geophysical survey field program, data processing, and 
interpretation are contained in Appendix 2.9-2. 

Mine Site 
At the mine site, several geophysical transects were conducted in the area near monitoring wells 
MMW-7, MMW-21, and MMW-22, and downgradient toward the MMW-8 series well cluster 
(Figure 2.9-1).  Minor modifications from the originally proposed transect locations in the FSP 
(URS 2007c) were made to avoid buildings and stockpiled equipment near the maintenance area. 

Geophysics at the mine site was implemented to better characterize the bedrock surface and 
colluvium thickness, and to identify preferred groundwater pathways, such as paleochannels or 
faulting.  Specifically, seismic refraction using refraction tomography data acquisition 
parameters, and borehole geophysics were conducted at the mine site area.   

The geophysical surveys at the mine site were completed between September 29, 2002 and 
November 21, 2002.  Six seismic lines were completed, denoted Line A through Line F and 
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totaling approximately 9,300 feet.  Lines A, C, F, and lower B were conducted to resolve 
bedrock depth and configuration near the administration building area, and to help optimize the 
placement of wells MMW-44A, MMW-44B, and MMW-48A.  Lines D, E, and upper B were 
focused on the maintenance area to better resolve bedrock configuration in the vicinity of 
MMW-7, MMW-21, and MMW-22 and to delineate likely groundwater flow patterns in this 
area.  Locations of the geophysical transects are shown in Figure 2.9-1. 

Seismic refraction data were collected using a 48-channel, signal-enhancing seismograph.  Each 
seismic line consisted of one or more seismic spreads with a variable number of recording 
channels.  The number of channels used was usually defined by the desired length coupled with 
the topographic constraints.  A geophone spacing of 20 feet was used for all lines.  Total line 
lengths varied from 41 geophones (800 feet) to 116 geophones (2,300 feet). 

For each seismic source, seismic energy was produced with small explosive charges ranging 
from 1/3 pound to 3 pounds of dynamite.  Each seismic spread had a minimum of 5 and 
maximum of 11 seismic source locations.  To better characterize the bedrock, seismic sources 
were arranged in a number of configurations: 

• At both ends of each spread for forward and reverse travel times 

• At several locations internal to each spread to increase the near-surface velocity control 

• At offset locations to increase depth penetration and thereby better characterize the 
bedrock 

The seismic refraction signal to noise ratio and resulting data quality varied from medium to 
excellent quality.  The primary factors reducing the signal strength to noise ratio were the 
attenuative nature of the overburden materials combined with the significant depths to bedrock. 

Downhole geophysical logging was performed by Colog under the direction of URS.  Logging 
was performed in well MMW-7 near the maintenance building, and included natural gamma and 
induction resistivity logs. 

Tailing Facility 
Geophysics at the tailing facility was conducted primarily to identify the locations of suspected 
faults in the area, and to characterize the bedrock surface.  Results of the geophysical surveys 
conducted were used and considered in selecting the locations of piezometer and boring 
locations.  A map of the geophysical locations is shown in Figure 2.9-2. 

Near the tailing facility, geophysical transects were conducted below Dam No. 4, partway up the 
Dam No. 4 ponding area, and upgradient near Dam No. 1.  Minor changes from the locations 
proposed in the FSP (URS 2007c) were made in consultation with the EPA.  These included a 
change in transect orientation to avoid standing water or swampy conditions in the northwest 
portion of the area, a deletion of the transect near proposed wells MW-20 and MW-21, and 
additional coverage downgradient from Dam No. 1 and east of Dam No. 4. 

The geophysical surveys at the tailing facility were completed between September 19, 2002 and 
October 2, 2002.  Specifically, magnetics and high resolution seismic reflection were conducted.  
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Magnetics data were collected along profiles that were generally perpendicular to the suspected 
northeast-southwest trending faults in the area.  Four magnetics profiles were conducted.  The 
magnetics data were collected semi-continuously along each profile, and positionally corrected 
to known surveyed stake locations on the profiles.  Other routine corrections such as diurnal 
variations were monitored with a magnetic base station.  The corrected magnetics data were 
modeled to produce an interpretation of the subsurface, including a better understanding of the 
fault locations.   

High-resolution seismic reflection (HRSR) surveying was conducted along three profiles in the 
vicinity of Dam No. 4.  One line was completed along an access road in the pool area of Dam 
No. 4, one was completed along a portion of the base of Dam No. 4, and a third line was 
completed south of Dam No. 4.  Line orientations were designed to trend semi-perpendicular to 
the suspected northeast-southwest trending faults through the Dam No. 4 area.  Approximately 
4,100 linear feet of HRSR data were acquired.  Although details of the HRSR are included in 
Appendix 2.9-1, a number of specifics are summarized here. 

After a testing phase in which data acquisition parameters were assessed, data production 
commenced.  Data collection utilized a 144-channel seismograph, 40 Hertz (Hz) geophones, and 
an IVI track-mount Vibrator.  The geophone spacing was 4 feet for Line 1 and 6 feet for Lines 2 
and 3, and a variety of symmetric split spread and asymmetrical spread configurations were 
employed.  The seismic source was the Vibrator using a specific high-frequency sweep signal.  
Data quality ranged from fair to good, with frequency content of subsurface reflectors observed 
ranging from 30 to 150 Hz. 

Downhole geophysical logging was performed by Colog under the direction of URS.  Logging 
was performed in wells MW-20 and MW-24 in the tailing facility area.  Downhole logs 
completed included natural gamma and induction resistivity logs. 

More details of the geophysical surveys are contained in Appendix 2.9-1.  A summary report of 
the high-resolution seismic reflection survey, which was conducted by Bay Geophysical under 
URS direction, is contained in Appendix 2.9-2. 
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2.10 OTHER RELATED STUDIES 
This section provides an overview of other related studies that were conducted either as part of 
the RI, or as part of other programs at the Site.  Two of the investigations were part of the Final 
RI/FS Work Plan (URS 2007a), the historic tailing spill investigation (URS 2007g), and EPA’s 
focused studies (EPA 2004a).  Data collected during the Wildlife Impact Study was used to 
supplement the vegetation characterization data collected as part of the RI (Section 2.5).  Other 
studies conducted during the Molycorp RI that are relevant to the RI include air quality and fuel 
storage tank investigations and other previous and historical investigations conducted at the Site.  
The results of these other studies are incorporated into the remaining sections of the RI Report 
(Sections 3 to 8) by reference, where relevant to the characterization of the media. 

The other related studies summarized in this section include the following: 

Section 2.10.1 Wildlife Impact Study 

Section 2.10.2 Historic Tailing Spill Report 

Section 2.10.3 EPA’s Focused Studies (including GSI) 

Section 2.10.4 Air Quality Monitoring 

Section 2.10.5 Fuel Storage Tank Investigations 

Section 2.10.6 Previous Investigations 

2.10.1 Wildlife Impact Study 
The Wildlife Impact Study (WIS) was a study of plant uptake of metals at the Questa tailing 
facility, required by the state of New Mexico under Condition 43 of NMED DP-933, and 
Condition 29 of MMD Permit Revision 96-1 to Permit No. TA001RE, Section 7.  The goal of the 
study was “to investigate the toxicity and bioaccumulation potential of molybdenum and other 
metals to plants and animals (small and large) that come into contact with tailing or consume 
vegetation growing on covered tailing.”  This was to be accomplished by analyzing the current 
metal concentrations in vegetation and root zone soils at the tailing facility and a nearby 
reference area.  The report (URS 2004b) was submitted to the agencies on November 22, 2004, 
and the data from the Wildlife Impact Study was included in the Preliminary Site 
Characterization Report (PSCR) (URS 2005) at the request of the EPA. 

The work was conducted in conformance with the Wildlife Impact Study Work Plan (URS 
2007a), the WIS FSP (URS 2003), and various SOPs included in the Wildlife Impact Study 
Work Plan and FSP.  The field work was intended to be completed in 2002, but was postponed 
for 1 year because of drought.  A field reconnaissance and species selection was completed in 
April 2003 to support preparation of the FSP, which was finalized on May 14, 2003.  The FSP 
provides details on the investigation approach and field activities that are described in the Work 
Plan, and the results of the field reconnaissance.  It also includes updated versions of the SOPs 
required to complete the field tasks.  Plant samples were collected in two seasons in 2003 to 
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adequately sample both cool-season and warm-season plants.  The schedule of field activities is 
summarized below. 

Dates Activity 

April 13 – 17, 2003 Field reconnaissance to select reference area, species and sample 
sites for FSP 

May 28 – June 5, 2003 Sampling and data collection for shrubs, cool-season grasses, and 
sand dropseed 

September 7 – 9, 2003 Sampling and data collection for blue grama and forbs, update of 
species lists at spring-sampled sites, collection of replacement 
sample for sand dropseed (WRSD-1R) because of laboratory error 

 

The Wildlife Impact Study included collection and analysis of vegetation and soil samples.  For 
each of nine plant species, replicates were collected at three different sites on the tailing facility 
and reference area, for a total of six sites.  For each replicate, samples were collected of 
unwashed aboveground vegetation, washed aboveground vegetation, unwashed roots, washed 
roots, and root zone soils.  In addition, data were collected for plant community characterization 
at each sample site.   

The Wildlife Impact Study has similarities and differences to the RI vegetation and soils 
sampling, which are summarized in Table 2.10-1.  The main differences are:   

• The Wildlife Impact Study sampled the same nine species at both the tailing facility and 
the reference area, with three replicates of each species in each area.  The RI did not 
necessarily use the same species in both areas, but used whatever shrub, forb, and grass 
species was available at pre-determined sample sites. 

• The Wildlife Impact Study sample sites were selected in the field based on the 
availability of the target species.  RI sample sites were used where feasible to reduce 
duplication of effort.  Additional sites specific to the WIS were used to obtain species not 
available at the RI sites.  In the RI, all sampling was done at pre-determined random sites 
that were co-located with soils and wildlife sampling. 

• All Wildlife Impact Study vegetation samples were split into a washed and unwashed 
fraction prior to chemical analysis.  Most of the RI samples were unwashed. 

• In the Wildlife Impact Study, soil samples were collected from the root zone of the 
individual plants that were sampled, and root zone soil samples varied in depth depending 
on the species being collected.  In the RI, soil samples were collected from fixed depth 
intervals (0 to 6 and 0 to 24 inches) at the center point of the sample site.  

The following sections provide a description of the sample sites and species selection (2.10.1.1), 
methods for plant community characterization (2.10.1.2), sample collection procedures 
(2.10.1.3), and a summary of sample analysis (2.10.1.4). 
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2.10.1.1 Sample Sites and Species Selection 

The procedures and criteria for selection of plant species are described in the WIS Work Plan 
(URS 2007a) and WIS FSP (URS 2003).  Species to be sampled were selected based on three 
factors:  (1) their future role as primary or supplemental revegetation species for the tailing 
facility, (2) their presence on both the covered tailing and Cater Ranch, and (3) lifeform.  Four 
lifeforms and nine species were sampled:   

• Shrubs:  big sagebrush and rubber rabbitbrush 

• Cool-season grasses:  crested wheatgrass, western wheatgrass, and sleepy grass 

• Warm-season grasses:  blue grama and sand dropseed 

• Forbs:  golden crownbeard and cut-leaf blazing-star 

Scientific names of the plant species are provided in Table 2.10-2. 

Samples were collected from the tailing facility and from Cater Ranch, the same reference area 
used in the RI studies.  The locations of the Wildlife Impact Study sample sites in each area are 
shown on Figure 2.10-1 (Tailing Facility), and 2.10-2 (Cater Ranch).  All sites had cover 
material over the tailing.  The relationship between sample sites and samples collected is shown 
in Table 2.10-3.  Multiple species (up to four) were sampled at each site when possible.  As 
mentioned above, sample sites were selected in the field based on the availability of the target 
species, and RI sample sites were used where feasible to reduce duplication of effort. 

2.10.1.2 Plant Community Characterization 

Methods for ecological characterization of each sample site are described in SOP 29.1, 
Terrestrial Plant Community Sampling, which is included in the FSP (URS 2007c).  The 
methods are essentially the same as those used for plant community characterization in the RI 
(Section 2.5).   

Vegetation community data were collected using 100 meter point-intercept transects.  Data were 
collected at 1-meter intervals along each transect, and included ground cover, plant species (if 
any), and height interval.  Additional species observed at a site but not recorded on the transect 
also were recorded to give an overall species list for each site.  The sites that were sampled in the 
spring were revisited in the fall to review and update the species list because the summer rains 
had brought out many additional species that were not apparent during the initial field work.  The 
difference was especially pronounced at Cater Ranch, much of which was still under drought 
conditions in May and June, 2003.  Transects that had been completed in the spring were not re-
done, but cover would have been higher in the fall at Cater Ranch, especially for forbs and 
grasses. 

The primary botanical references for plant identification were Allred (1997), Carter (1997), Ivey 
(1995), Martin and Hutchins (1980), and Weber and Wittman (2001).  Because of differences in 
botanical nomenclature, the most current botanical names were obtained from Allred (2003) and 
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the plants database of NRCS (2004).  Names used in this report follow Allred’s (2003) Working 
Index of New Mexico Vascular Plant Names.  

2.10.1.3 Sample Collection 

Sample collection procedures were in accordance with the WIS FSP (URS 2003).  Each sample 
was a composite of at least five individuals of a species at the sample site.  Aboveground and 
below ground tissues were collected from the same individuals.  More than five individuals were 
used where necessary to collect samples with adequate mass either aboveground or below 
ground.  Above and belowground vegetation samples were split in the field to obtain an 
unwashed and washed sample.  Samples to be washed were washed with deionized water 
multiple times until the rinsate was clear, and were then blotted dry.  Aboveground shrub 
samples consisted of twigs and leaves from the current year’s growth.  Aboveground forb and 
grass samples included stems, leaves, and inflorescences when present, above about 1-inch 
height.  Samples consisted of the current year’s growth for forbs, and mainly of the current 
year’s growth for grasses.  Below ground samples included fine and coarse roots to a maximum 
diameter of 0.5 inch.   

Composite root zone soil samples were collected from the first five plants sampled for each 
species at a site, and were typically collected from the 0.5- to 6-inch below ground surface 
interval (maximum was 12 inches).  Soil samples consisted of whatever soil material were 
present in the root zone, typically cover material or a mix of cover material and tailing.  Soil 
cover depth was not recorded. 

A total of 216 vegetation samples and 54 root zone soil samples were collected and analyzed, 
consisting of 108 vegetation samples and 27 soil samples at each sample area (tailing facility and 
reference).  There are 54 samples for each sample media (the root zone soil sample and the four 
combinations of plant part/washing), including 27 at the tailing facility and 27 at the reference 
area.  There are 24 vegetation samples and six soil samples for each species, half at each area.  
About half of the unwashed vegetation samples (52) were dual-purpose samples used for both 
the Wildlife Impact Study and RI. 

2.10.1.4 Sample Analysis 

Vegetation samples were analyzed for 26 metals, percent solids, and nitrogen.  Soil samples were 
analyzed for 26 metals, percent solids, and 12 other inorganics.  Analytical methods and QA are 
described in Section 2.11.  Soil texture was measured in the laboratory and was classified into 
the following fractions by particle size, in accordance with USDA methodology (Schoeneberger 
et al. 1998). 
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Size Fraction Particle Size  
(mm) 

Clay 0 – 0.002 
Silt 0.002 – 0.05 
Fine sand 0.05 – 0.25 
Medium and Coarse sand 0.25 – 2.0 

 
The results of chemical analysis of vegetation samples were reported by the laboratory on a wet 
weight basis.  Results on a dry weight basis were calculated from wet weight using percent solids 
(e.g., weight after drying divided by wet weight).  Several below ground samples had insufficient 
volume to allow measurement of percent solids after other analyses were completed.  The 
percent solids were estimated by comparison with comparable samples (same species, same plant 
part, same washing treatment).  The estimates were based on four or five comparable samples, 
which were relatively consistent.  Percent solids were estimated for the following samples: 

• WRAS-1-T02N-PLTW 

• WRAS-2-T02N-PLTW 

• WRAS-2-T02N-PLTU 

• WTAS-1-T02N-PLTU 

• WRFO-1-T02N-PLTW 

• WRFO-3-T02N-PLTW 

• WRSG-2-T02N-PLTW 

• WRSG-2-T02N-PLTU 

2.10.2 Historic Tailing Spill Report 
An investigation of historic spills from the tailing pipeline was conducted by Molycorp at the 
direction of NMED.  On November 29, 2000, NMED issued a modification to DP-933 for the 
Molycorp Mine, Questa, New Mexico, requiring Molycorp to conduct a comprehensive study of 
historic tailing spills (Permit Condition 42, in accordance with 20 NMAC 6.2 Subpart IV).  
Molycorp developed a work plan for the comprehensive study of historic tailing spills 
(URS 2001a).  In fall 2003, the EPA requested that the investigation into historic tailing spills be 
incorporated into the RI. 

The objective of the historic tailing investigation was twofold.  First, the investigation was to 
determine whether the tailing spills were geochemically and statistically different from reference 
soils and soil adjacent to the tailing spill area.  The second objective was to determine if leaching 
from the tailing spills had impacted the underlying groundwater. 
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The investigation had a stepped approach that included a review of documentation relating to the 
tailing spills, field reconnaissance to locate and map the spills, sampling and analysis of the 
tailing spills, and reporting of results.  

The study was conducted in three phases: 

Phase 1 – Documentation of Spills 

• Task 1 - Records review and interviews with local residents to obtain information 
regarding tailing spills.  The results of this task were compiled in Comprehensive Study 
of Tailings [sic] Spills (URS 2002b).  

• Task 2 - Field reconnaissance of the tailing pipeline to verify information from the 
records review and map existing tailing visually identifiable along the current and historic 
pipeline corridors.   

Phase 2 – Development of a Sampling and Analysis Plan (SAP), Tailing Spill Site 
Characterization, and Reporting of Results 

• Task 1 - Preparation of the SAP and the field investigation.  The Sampling and Analysis 
Plan for Investigating Historic Tailings [sic] Spill Deposit (Molycorp RI/FS Quality 
Assurance Project Plan, Appendix A, Field Sampling Plan) was finalized April 30, 2004 
and the field investigation was conducted in May 2004.   

• Task 2 - Preparation of a report to present the findings of the investigation.  The Draft 
Final Report on Historical Tailings [sic] Spills, Molycorp Mine, Questa, NM (URS 
2004a) was submitted to EPA and NMED September 30, 2004.  

Phase 3 – Appropriate actions will be taken after the approval of the report.  

The EPA also requested several areas with the potential to have been exposed to tailing spills be 
included in the investigation.  These areas included Hunt’s Pond, a small pond located south of 
the village of Questa.  Small amounts of tailing were found at Hunt’s Pond during excavations at 
the pond in 2000 and 2003.  Soils and groundwater at nearby private residences and sediments 
from the irrigation ditch that runs behind these private residences were also sampled at the 
request of EPA.  Investigations at these sites were included in the SAP (URS 2007g).  

Field Activities 
Two field reconnaissance surveys were conducted to visit locations of known tailing spills, 
search for and identify previously unknown tailing material existing on soil surface areas along 
the pipeline route, and record current environmental conditions on and near the current and 
historic tailing pipeline alignment.  The first survey was carried out by Molycorp from May 5 to 
10, 2002, and extended from the mill site to the Red River State Fish Hatchery.  The second 
survey covered the same area, and extended below the fish hatchery to the confluence of the Red 
River with the Rio Grande River.  This second event was carried out from September 23 to 26, 
2003, and was conducted by the same URS personnel who conducted the first survey, joined by 
representatives from EPA and BLM. 
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During each survey, current pipeline routes, historic pipeline routes, diversion and irrigation 
ditch routes, known areas of tailing spills, areas within 50 feet of each, riparian areas of the Red 
River, and depositional areas in the Red River channel bed were observed for the presence of 
tailing.   

The field team investigated the entire length of current and historic pipeline routes.  Shallow soil 
probes were made with shovels to investigate surface occurrences of tailing material.  The initial 
identification of tailing material entailed checking the color of the soil, the grain-size distribution 
of soil, the general geographic position of potential deposits, and the proximity to known spills.  
After tailing material was conclusively identified to be present, information on soils, vegetation, 
and geographic parameters was recorded on a standard data sheet for each location.  The list of 
information included: 

• Soil color 

• Soil grain-size distribution 

• Soil structure 

• Vegetation community type 

• Vegetation condition 

• Location relative to existing or former pipeline routes 

• General location in river corridor 

• GPS file name recording coordinates 

• Maximum depth of tailing observed 

• Approximate size of deposit 

Tailing Pipeline Spills 
Sampling took place from May 7 through May 12, 2004.  All samples were collected according 
to the historic tailing spill SAP (URS 2007g).  Samples were collected from tailing spill areas 
containing greater than 10 cubic yards of tailing.  At each of these sites, a sample was collected 
of tailing, the soil underlying the tailing, and soils adjacent to the tailing.  The adjacent soils were 
located upgradient from any potential tailing spill.  They are considered to be unimpacted by 
tailing deposition, and are, therefore, used as reference for the tailing and subtailing soil samples.  
Samples of tailing and of the soils adjacent to the tailing were sampled by hand using a shovel or 
hand auger.  The subtailing soils were harder to access because of their depth and were often 
composed of river gravels, making digging difficult.  A bobcat with an auger attachment was 
used to obtain this material.  The tailing material was collected first.  Then the area was cleared 
of tailing so there would not be cross-contamination of the subtailing soil sample with tailing.  
An auger smaller in diameter than the area cleared of tailing was used to excavate into the soils 
underlying the tailing.  The subtailing soil sample was then collected by hand from the hole.  

Most tailing deposits were less than 2-feet thick.  The most notable exception was near the lower 
dump sump where tailing was found to be 8-feet thick at what appeared to be the lowest point in 
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the basin.  A bobcat with an auger attachment was used to sample across the depth of the tailing, 
but was unable to reach deep enough to sample the underlying soils.  A backhoe accessed the 
underlying soils at a depth of 8 feet.  The soil sample was collected from material brought to the 
surface with the backhoe.  The tailing in this area were covered by 6- to 12-inches of soil that has 
revegetated naturally. 

Groundwater was sampled from the six wells located at the lower and upper dump sumps (LS-1, 
LS-2, LS-3 (Figure 2.4-2) and US-1, US-2, and US-3 (Figure 2.4-1).  

Hunt’s Pond 
Sampling at Hunt’s Pond was conducted on May 11, 2004.  Soils, pond sediment, and pond 
surface water were collected.  In addition, a groundwater well was installed downgradient of the 
pond to determine the quality of groundwater flowing from the pond toward the Red River.  

The location of Hunt’s Pond is shown on Figure 2.1-7.  Four soil samples were collected from a 
depth of between 3 and 4 feet using a bobcat with an auger attachment.  The holes were drilled in 
two stages to minimize contamination of the samples with overlying material.  First, a large (12- 
to 18-inch diameter) auger bit was used to drill down to 3 feet.  Then a smaller (4- to 6-inch 
diameter) auger bit was used to drill the final foot to collect the sample.  All augers were 
decontaminated before each use.  

One surface water sample (Hunt-NW) was collected from the northwest shore of the pond.  This 
site was selected because it is near the trench that the village of Questa dug across Old River 
Road to drain the pond in November 2003.  The second sample (Hunt-MID) was collected from 
the center of the pond using a boat.  Field parameters measured at 1-foot intervals down the 
water column starting at 0.5-foot from the surface indicated that the lake was not stratified at the 
time of sampling.  A water sample was collected using a peristaltic pump and compositing equal 
amounts of water from these same depth intervals (i.e., 0.5, 1.5, 2.5, 3.5, 4.5 feet from the 
surface).  

An attempt was made to collect sediment samples from the pond bottom using a Petite Ponar 
sampler.  However, construction at the pond in 2000 and 2003 had removed all sediment from 
the pond bottom, so no sediment could be collected from the bottom of the pond.  Sediment 
samples were collected from the three locations at the sides of the pond. 

One temporary well, the Hunt’s Pond Well, was installed at the northwest point of the pond 
adjacent to Old River Road.  The well was installed using a backhoe with a 12-inch wide bucket.  
The backhoe was able to dig down 8 feet through the river gravels and fill material.  The 
groundwater well was installed by having one person hold the 2-inch PVC pipe while the 
backhoe (carefully) backfilled around the pipe.  At the same time, bags of Colorado silica sand 
were poured around the pipe at a rate that kept up with the backfilling.  Water was encountered 
at a depth of 6 feet, and it continued to rise as the well was installed.  

Once installed, the well was developed by surging with a bailer and removing 10 gallons (~20 
casing volumes) of water.  When the well was sampled the next day, the water level was 4-feet 
below ground surface and the water was clear.  
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Private Residences 
Eleven soil samples were collected at three private residences located west of the lower dump 
sump.  The samples are shown on Figure 2.1-7 (PR3-1, 2; PR4-1, 2; PR5-1, 2, 3, 4, 5, 6, 7).  
These soil samples were collected from a depth of 0- to 6-inches using a stainless steel hand 
auger.  At nine of the sites, after the soil sample was collected, the bobcat auger was used to drill 
to a depth of 4 feet to determine if tailing were deposited at depth.  Two of the sites, PR4-1 and 
PR3-1, were located near underground utility lines.  Therefore, only the surficial (0 to 6 inch) 
sample was collected.  

The bases of trees in the area around the private residences were also examined for tailing.  No 
tailing were found around the trees in areas where residents reported tailing having been 
deposited.  Tailing were found at the bases of a few trees located along the south side of Old 
River Road 50 to 200 feet west of the tailing pipeline.  These tailing were identified during the 
reconnaissance.  

Groundwater wells at each of the three private residences were sampled through the kitchen 
faucets.  

Ditches 
Six samples of ditch sediment were collected as part of this investigation.  Sediment samples 
were collected from a depth of 0 to 6 inches.  Three samples were collected in the Gallegos Ditch 
(GD-1, GD-2, and GD-3).  GD-1 and GD-2 were located in the Gallegos Ditch upstream and 
downstream of the lower Dump Sump, respectively.  GD-3 was located further downstream of 
GD-2, near the Gallegos residence.  After each of these three sediment samples were collected, 
the auger drilled down 4 feet into the bottom of the ditch to determine if there were tailing at 
depth.  

Sample UD-1, on the Unnamed (or Central) Ditch, was located just west of the pipeline after it 
crosses the Red River near the lower dump sump.  Two sediment samples were collected from 
the South (or High) Ditch.  SD-2 was located directly south of the Ranger Station.  SD-3 was 
located south of Questa.  All the ditches contained water when sampled.  

The complete details of the historic tailing spill investigation are described in the Historic Tailing 
Spill Report (URS 2004a). 

2.10.3 EPA Focused Studies 
During the RI, EPA developed additional work specifically to assess potential impacts to Red 
River and aquatic life related to the migration of groundwater from the mine site and tailing 
facility to Red River.  Groundwater flows to Red River through an upward hydraulic gradient in 
some locations and from seepage from springs and saturated units adjacent to the river.  This 
exposure pathway was identified in the conceptual site model (CDM 2007a) as potentially 
complete.  This section addresses the scope of work EPA developed to assess potential impacts 
to Red River.  Sampling by EPA of other media during the RI was discussed in previous 
sections, including the July 2005 sampling of private wells in Questa (Section 2.4.2.2) and the 
August 2005 sampling of water in ditches (Section 2.2.2.5). 
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For the assessment of Red River, several focused studies were developed.  A GSI study was 
initially developed by EPA in a draft work plan outline (EPA 2003a), based on discussions and 
technical meetings between EPA and Molycorp.  The fieldwork for this study, currently referred 
to as GSI study #1, was completed in October 2003.  The work scope was finalized during 
subsequent discussions in conference calls and e-mails.  A second GSI study (GSI study #2) was 
developed following completion of GSI study #1.  This study also was developed based on 
technical discussions between EPA and Molycorp, and was presented in a proposed work plan 
for additional GSI piezometer sampling (URS 2004c).  The fieldwork for this study was 
completed in April 2004.  Additional focused studies were developed in the summer of 2004, 
including a third GSI study, and presented in EPA’s Work Plan Addendum (2004a).  The studies 
included the following: 

• Benthic macroinvertebrate sampling and physical habitat assessment (transect study) 

• In situ toxicity testing/water quality analysis (GSI study #3) 

• Groundwater discharge estimated by radon-222 tracer 

• Acute and subchronic toxicity (serial dilution) tests 

• Metals load modeling and mass balance estimation 

The fieldwork for the studies comprising the EPA Work Plan Addendum was completed in 
fall 2004. 

The EPA focused studies were conducted as a joint effort between Molycorp, EPA, and the 
USGS.  EPA conducted the three GSI studies with the assistance of Molycorp.  The USGS 
conducted the radon tracer study with the assistance of Molycorp.  The other studies (benthic 
macroinvertebrate sampling and physical habitat assessment, serial dilution tests, and metals load 
modeling) were conducted by Molycorp. 

The following subsections summarize the scope of the EPA focused studies including the GSI 
studies (Section 2.10.3.1), benthic macroinvertebrates and physical habitat assessment (Section 
2.10.3.2), radon-222 tracer study (Section 2.10.3.3), serial dilution tests (2.10.3.4), and metals 
load modeling (Section 2.10.3.5).  The EPA focused sampling locations are provided on 
Figure 2.10-2. 

2.10.3.1 GSI Studies 

The three GSI studies were designed to characterize the potential for exposure of aquatic 
receptors to groundwater migrating from the Molycorp facilities.  The sampling was designed to 
evaluate exposure point concentrations in groundwater discharge zones in the Red River.  This 
information was intended for use in EPA’s ecological risk assessment. 

EPA and members from EPA’s Environmental Response Team performed the GSI studies, with 
assistance from Molycorp.  The study design consisted of streambed piezometers to measure 
vertical hydraulic gradients and collect samples of sediment pore water.  For GSI studies #1 and 
#3, exposure chambers also were installed for in situ bioassays to evaluate acute toxicity.  Study 
locations were selected based on the following criteria: 
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• Location in gaining portion of stream 

• Flow and depth sufficient for in situ exposures 

• Ability to drive-in mini-piezometers 

• Historical chemistry available 

• Historical biology available 

• Low potential for vandalism 

Ten sampling sites were used in at least one of the GSI studies.  These sites are shown on 
Figure 2.10-3.  Site Zwergle was a control station, and site RR-5BB was used to represent 
reference conditions for Red River in the vicinity of the mine site and tailing facility.  Sites 
RR-11B2, RR-11B3, RR-13A, RR-13B, and RR-15 were included to evaluate conditions in the 
vicinity of the mine site.  Sites LR-1, LR-8A, and LR-16 were used to evaluate conditions in the 
tailing facility area. 

At each location, a triad of mini-piezometers was installed in the streambed.  For GSI #1, the 
piezometers were installed as pairs with a piezometer installed at a depth of 20 to 30 cm and a 
piezometer installed at a depth greater than 40 cm.  Only shallow piezometers were used in 
GSI #2 and GSI #3.  The piezometers were constructed of schedule 80 PVC.  The lower 5 cm 
had drillholes covered with mesh for the screen.  The piezometers were equipped with pressure 
differential gages to measure hydraulic head.  Photographs of the piezometers are provided in 
Appendix 2.10-1. 

Sets of exposure chambers were situated in the center of the piezometer triad at each location.  
The chambers were placed either within the streambed to represent the zone of groundwater 
inflow into the river (GSI study #3), against the streambed (GSI #1), or suspended in the river 
water column (GSI #1).  Photographs of the chambers are provided in Appendix 2.10-1. 

The procedures, results, and data interpretation for the three GSI studies will be prepared by EPA 
and presented under separate cover in 2007 as an appendix to EPA’s risk assessment report for 
the Molycorp Site.  A summary of the field procedures for the three GSI studies is provided 
below. 

GSI Study #1 
The first GSI study was performed over 4 days from October 6 to 10, 2003 at the following 
locations:  Zwergle (control location); RR-5BB (reference location near the upstream mine 
boundary); RR-15 (location in vicinity of mine site); and LR-1, LR-8A, and LR-16 (locations in 
vicinity of tailing facility).  Sample locations are shown on Figure 2.10-3.  Red River was at 
low-flow conditions during the study.  Flow at the USGS gage at the Questa Ranger Station 
averaged 20 cfs. 

At each location, two sets of exposure chambers were placed in the center of the piezometer 
triad, one against the sediment and one suspended in the water column.  The chambers were 
filled with Drunella (indigenous mayfly) and Hyalella azteca (standard test organism) to evaluate 
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in situ exposure.  The indigenous mayflies were collected at the Zwergle control location.  The 
use of Chironomus tentans in the chamber studies was originally planned; however, the stock 
received was unhealthy and they were not used in the study.  The toxicity evaluation was 
completed after 4 days.  Survival and mortality were determined at each test location. 

At each location, surface water, sediments, sediment pore water, and exposure chamber water 
were sampled.  Specifics of sample collection and analyses are summarized below: 

• Two composited piezometer water samples were collected at each triad location every 
day of the study for analysis of dissolved metals (Table 2.10-4), fluoride, sulfate, and 
TOC.  Water from the three shallow piezometers was composited, as was the water from 
the three deep piezometers.  Samples for analysis of total metals were not collected to 
avoid diluting the pore water with water drawn down from the stream during sampling.  
Field parameters (Table 2.10-4) were measured each day from all shallow and deep 
piezometers. 

• Two chamber water samples were collected at each location each day, one from the 
chamber set placed against the sediments and one from the chamber set suspended in the 
water column.  The chamber water samples were representative of the water to which the 
organisms were exposed to in the bioassay.  Water within each chamber set was 
composited.  The samples were analyzed for dissolved metals (Table 2.10-4), fluoride, 
sulfate, and TOC.  Also, ammonia was analyzed in the field.  Samples for analysis of 
total metals were not collected due to the small water volume in the chambers. 

• A surface water sample was collected at each location at the start of the study and each 
subsequent day.  The samples were analyzed for total and dissolved metals, anions, 
general chemistry, and field parameters (Table 2.10-4). 

• One sediment sample was collected at each location at the end of the study for analysis of 
metals, anions, and general chemistry (Table 2.10-4).  These samples were collected 
within the area of the piezometer triad.  In addition, a 1-gallon sample of sediment was 
collected at each triad location for toxicity testing. 

GSI Study #2 
The second GSI study was designed to include more specific evaluation of potential impacts to 
Red River from Springs 13 and 39.  GSI study #2 was performed over 3 days on March 23 
through 25, 2004 at the following locations:  Zwergle (control location); RR-5BB (reference 
location near the upstream mine boundary); RR-11B2, RR-11B3 (near Spring 39); RR-13A, 
RR-13B (near Spring 13); RR-15 (downstream of Spring 13); and LR-1, LR-8A, and LR-16 
(location in vicinity of tailing facility).  Sample locations are shown on Figure 2.10-3.  Red River 
was at low-flow conditions during the study.  Flow at the USGS gage at the Questa Ranger 
Station ranged from 22 to 27 cfs. 

For GSI study #2, piezometers and surface water were sampled.  Exposure chambers were not 
used and sediments were not sampled, as was done in GSI study #1.  Specifics of the surface 
water and piezometer sampling are summarized below: 
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• Based on the results of GSI study #1, there was no observable difference in water 
chemistry between the shallow and deep piezometers; hence for GSI study #2 samples 
were collected from only shallow piezometers.  Each shallow piezometer in the triads 
was sampled daily and field measurements (Table 2.10-4) were taken.  Because little 
variability was observed in daily field measurements at each piezometer in the triad, at 
the end of the third day the piezometer samples collected daily at each triad location were 
composited into a single sample for laboratory analyses.  A total of three samples (one 
per day) for each triad location were analyzed for dissolved metals (Table 2.10-4), 
fluoride, sulfate, and TOC.  Samples for analysis of total metals were not collected to 
avoid diluting the pore water with water drawn down from the stream during sampling.   

• A surface water sample was collected at each location on each day of the study.  The 
samples were analyzed for dissolved and total metals, anions, general chemistry, and 
field parameters (Table 2.10-4). 

GSI Study #3 
The third GSI study also focused on evaluating potential impacts to Red River from Springs 13 
and 39.  GSI study #3 was performed over 4 days on September 27 through October 1, 2004 at 
the following locations:  Zwergle (control location); RR-5BB (reference location near the 
upstream mine boundary); RR-11B2, RR-11B3 (near Spring 39); and RR-13A, RR-13B (near 
Spring 13).  Locations along the tailing facility were not sampled during GSI study #3.  Sample 
locations are shown on Figure 2.10-3.  The Red River was at low-flow conditions during most of 
the study.  However, on September 28 an afternoon rainstorm occurred that increased the flow at 
the USGS gage at the Questa Ranger Station from 20 to 40 cfs.  By the end of the study the flow 
had decreased to 23 cfs. 

At each location, one set of exposure chambers was placed in the center of the piezometer triad 
within the streambed.  The chambers were filled with indigenous mayfly to evaluate in situ 
exposure.  The indigenous mayflies were collected at the Zwergle control location.  The toxicity 
evaluation was completed after 4 days.  Survival and mortality were determined at each test 
location. 

Piezometer water, chamber water, surface water, and sediments were sampled at each location.  
The specifics of the sample collection are summarized below: 

• Samples were collected from shallow piezometers at each triad daily during the study.  
EPA measured field parameters (Table 2.10-4) on each sample, and Molycorp measured 
field parameters on a split of each sample.  Water from the three shallow piezometers at 
each triad location was composited each day of the study into one sample for analysis of 
dissolved metals, select anions, and general chemistry parameters (Table 2.10-4).  
Samples for analysis of total metals were not collected to avoid diluting the pore water 
with water drawn down from the stream during sampling.  Samples from deep 
piezometers were not collected because there was no observable difference between 
water chemistry in the deep and shallow piezometers in GSI study #1. 
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• A composite water sample was collected from the chamber set at the start of the study 
and each subsequent day.  The samples were analyzed for dissolved metals, select anions, 
general chemistry, and field parameters (Table 2.10-4).  Due to the small volume of water 
in the chambers, the analytes selected were limited to those crucial to the objectives of 
the study. 

• A surface water sample was initially collected at each location and then on each 
subsequent day of the study.  Samples were analyzed for dissolved metals, two total 
metals (iron and aluminum), select anions, and general chemistry (Table 2.10-4).  EPA 
measured field parameters (Table 2.10-4) on each sample, and Molycorp measured field 
parameters on a split of each sample. 

• One sediment sample was collected at each location at the end of the study on October 1, 
2004.  Sediment samples were collected within the area of the piezometer triad.  Samples 
were analyzed for metals, select anions, and general chemistry parameters (Table 2.10-4). 

2.10.3.2 Benthic Macroinvertebrate and Physical Habitat Assessment 

The benthic macroinvertebrate and physical habitat assessment (transect study) was designed to 
identify potentially impacted areas along Red River in the vicinity of Springs 13 and 39.  This 
study involved evaluating macroinvertebrate abundance and diversity and collecting surface 
water and sediment samples for chemical analysis.  In addition, physical habitat was assessed to 
determine if abundance or diversity of macroinvertebrates is influenced by physical habitat 
conditions rather than surface water or sediment quality.  The sampling and analysis was 
conducted in accordance with EPA’s Work Plan Addendum (2004a), except where noted 
otherwise in this section. 

Each sampling location consisted of a transect oriented perpendicular to stream flow.  The 
transects were spaced approximately 1,000-feet apart.  A total of 20 transect locations were 
sampled (sites TR-1 through TR-20, see Figure 2.10-3).  Riffle habitat was targeted for sampling. 

Benthic macroinvertebrates were sampled on September 21 to 22, 2004, along the 20 transects.  
Separate 1-minute kick samples in riffles were collected at each transect near the north bank, 
center of the channel, and south bank.  Site ID numbers included the transect number plus an 
“N,” “C,” or “S” to designate the north, center, or south portion of the stream.  All benthic 
invertebrate samples were taken within 60 feet of the transect, except TR-6, which was moved 
350 feet downstream to correspond with Spring 13 and TR-13, which was moved 100 feet 
upstream to avoid a beaver dam.  Spring 39 was located between transects TR-12 and TR-13. 

Physical habitat was assessed along with benthic macroinvertebrate sampling.  Habitat variables 
were measured over a 100-meter section of stream at each transect, using a modified version of 
the Rapid Bioassessment Protocols (Barbour et al. 1999), agreed upon by Molycorp and EPA for 
use in this study.  The parameters assessed were Epifaunal Substrate/Available Cover, 
Embeddedness, Velocity/Depth Regime, Sediment Deposition, Frequency of Riffles, and Bank 
Stability.  Each parameter was assessed a score from 0 (poor) to 20 (optimal), except Bank 
Stability, in which each bank was assessed individually with scores ranging from 0 to 10 and a 
total score of 20.  In addition to the modified Rapid Bioassessment Protocol, there was a visual 
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assessment of the percent composition of the substrate into categories of clay (<0.004 mm), silt 
(0.004 to 0.06 mm), sand (0.06 to 2 mm), gravel (2 to 64 mm), cobble (64 to 256 mm), boulder 
(>256 mm), and bedrock.   

Surface water samples were collected from September 23 through 26, 2004 after the benthic 
macroinvertebrate sampling was completed at all transect locations.  The surface water samples 
were collected at each transect using a USGS DH-81 sampler.  The sample consisted of water 
collected across the entire width of the stream from the lower portion of the water column (near 
the surface water/sediment interface).  The surface water samples were analyzed for the 
following: 

• Metals - dissolved TAL metals (plus boron and molybdenum), total aluminum, total iron, 
and nitrite 

• Anions - nitrate plus nitrite, sulfate, fluoride, chloride, ortho-phosphate, and cyanide 

• General chemistry - total alkalinity, hydroxide alkalinity, bicarbonate alkalinity, 
carbonate alkalinity, total phosphorous, TOC, TDS, TSS, SC, pH, and percent solids 

• Field parameters - pH, SC, temperature, DO, Eh, and turbidity 

Sediment samples were collected from September 23 through 26, 2004 following surface water 
sampling at each transect.  At each transect, three sediment samples were collected at locations 
on the north bank, center, and south bank of the river.  Site ID numbers included the transect 
number plus an “N,” “C,” or “S” to designate the north, center, or south portion of the stream.  
The samples collected at the north bank were analyzed for the following: 

• Metals - TAL metals (plus boron and molybdenum) 

• Anions - sulfate, fluoride, and chloride 

• General chemistry - TOC, pH, SC, and percent solids 

In accordance with the study design, the center and south bank sediment samples were archived 
to allow time to evaluate whether benthic macroinvertebrate data from the north bank (located 
closer to the mine site) revealed a significant difference in benthic macroinvertebrate abundance 
and diversity as compared to the center and south bank locations.  The center and south bank 
sediment samples were not analyzed because no discernible pattern or differences between the 
north bank and the center and south bank locations were observed in the benthic 
macroinvertebrate results. 

Additional sediments were collected from a riffle area of the stream at each transect from 
September 23 to October 1, 2004 for grain size analysis to better characterize the stream 
substrate for physical habitat evaluation.  This work was additional to the scope of work in 
EPA’s Work Plan Addendum (2004a).  The sediment sampling was performed in accordance 
with SOP 5.0 Sediment Sampling (URS 2007d) except that additional sieve analyses were 
performed as described below.  The sediment samples for grain size analysis were collected in 
the same area as the benthic macroinvertebrate samples.  The sediments were collected with a 
shovel in the upper 10 cm of sediments.  The sediments were placed in a 5-gallon plastic bucket 
and transported to the on-site laboratory where a sieve analysis was conducted.  The sediment 
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was passed through a 64 mm, 16 mm, and a 2 mm sieve.  The fractions retained on each sieve 
and passing the 2 mm sieve were weighed with a tabletop scale.  The weights were recorded on 
field data sheets.  The data sheets are maintained in the project file. 

2.10.3.3 Radon 222 Tracer Study 

A radon 222 tracer study was conducted by USGS to evaluate groundwater inflow to Red River 
near Springs 13 and 39, as part of EPA’s Work Plan Addendum (2004a).  The study involved 
using a mass balance approach to estimate groundwater inflow to the river based on stream flow 
measurements and radon concentrations in surface water and groundwater.  Prior to the study, 
USGS conducted a reconnaissance survey to evaluate concentrations of radon in groundwater 
and surface water in the area of Springs 13 and 39.  The reconnaissance work is summarized in 
EPA’s Work Plan Addendum (2004a) and the results were used to develop the radon tracer study 
scope of work that is summarized in this section. 

The USGS collected the water samples for radon analysis and performed the analyses in the field 
using a Durridge RAD7 alpha particle spectrometer.  URS provided assistance with the water 
sample collection for radon analyses and collected samples for standard water quality analysis 
(discussed below).  Stream flows were measured by USGS.  The following is a summary of the 
specifics of sampling in the Spring 13 and Spring 39 areas. 

Spring 13 Tracer Study 
Radon sample collection began on October 12, 2004 in the Spring 13 area.  The flow of Red 
River was constant at 20 cfs all day at the gage at the Questa Ranger Station.  The weather was 
sunny and mild with temperatures reaching 65 °F.  The radon instrument was initially calibrated 
to an 860 pCi/L standard and the mean of four readings was 820 ± 100 pCi/L (two standard 
deviations).  

Radon samples were collected at six surface water locations SFM13-1 through SFM13-6 (Figure 
2.10-3).  One location was upstream of Spring 13, four locations were along the Spring 13 
collection drain, and one location was downstream of the Spring 13 pump vault and just 
upstream of Bear Creek.  Seepage from Spring 13 and Lower Spring 13 and from the Spring 13 
pump also was sampled and analyzed for radon 222 to characterize the alluvial groundwater 
system.  In addition, Molycorp collected samples at these surface water locations for the 
following analyses: 

• Metals – dissolved TAL metals (plus boron and molybdenum) total aluminum, and total 
iron 

• Anions – nitrite, nitrate plus nitrite, ortho-phosphate, sulfate, fluoride, and chloride 

• General chemistry – total alkalinity, hydroxide alkalinity, bicarbonate alkalinity, 
carbonate alkalinity, total phosphorous, TOC, TDS, and TSS 
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Spring 39 Tracer Test 
Radon sampling of the river along the Spring 39 reach was conducted on October 13.  It was 
snowing from early morning to around noon.  Temperatures during the day were in the 30s.  The 
gage at the Questa Ranger Station increased from 20 to 23 cfs, due to snowmelt runoff along the 
river.  Consequently, an increase of 1 to 2 cfs occurred during the day when radon samples were 
collected and stream flow measurements were made. 

Radon samples were collected at eight river locations (Figure 2.10-3).  Sites SFM39-1, 
SFM39-2, and SFM39-3 were upstream of Thunder Bridge.  These locations were followed by 
SFM39-7, SFM39-6, and SFM39-5, which were downstream of Thunder Bridge and upstream of 
the Spring 39 pump.  Site SFM39-4 was about 200-feet downstream of the Spring 39 pump and 
site SFM39-8 was farther downstream near the Goathill Gulch box culvert under Highway 38.  
The Spring 39 pump was analyzed for radon, as was a new seep location (Lower Spring 39), 
which is approximately 50-feet south of the Spring 39 pump vault.  The new seepage location 
did not have any visible flow; however, USGS dug a small hole in the bank to facilitate the flow 
of seepage.  Molycorp collected samples for water quality testing at the eight surface water 
locations and analyzed for the same analytes as the surface water samples collected near 
Spring 13. 

2.10.3.4 Serial Dilution Tests 

Subchronic toxicity (serial dilution) tests were conducted to evaluate potential mortality and 
sublethal endpoints of sensitive life stages of salmonid fish from mine site groundwater 
migrating to Red River.  Serial dilution testing in this case differs from in situ toxicity testing in 
that exposure to potential chemicals is of sufficiently long duration to allow observation of one 
or more sublethal effects (e.g., growth) and the use of early life stage salmonid fish (rainbow 
trout – oncorhynchus mykiss) as the test organism. 

Rainbow trout 7-day subchronic toxicity tests were performed according to methods outlined in 
EPA’s Work Plan Addendum (2004a), described by Lazorchak et al. (2001), and modified from 
EPA-821-R-02-013 (EPA 2002b).  Two paired serial dilution tests were performed using Springs 
13 and 39 collection system water.  Each paired test consisted of one dilution series using spring 
water diluted with moderately-hard reconstituted laboratory water and the other using spring 
water diluted with Red River water collected just upstream of each respective spring.  The 
dilution series used seven concentration levels ranging from 100 to 0 percent spring water.  Five 
post swim-up rainbow trout (17-days old) in four replicates were maintained at 15 ºC via static 
renewal test conditions.  Test organisms were fed Artemia nauplii twice daily for duration of test.  
Acute toxicity was assessed during the first 96 hours to allow calculation of an acute LC50.  
Additional endpoints included no observed adverse effect level (NOAEL), subchronic survival 
no observed effects concentration (NOEC), subchronic growth NOEC, and inhibition 
concentration associated with 25 percent reduction in growth (IC25) compared to controls.  All 
7-day subchronic toxicity tests were performed in the C&A laboratory on September 23 and 30, 
2004.  During media renewal, DO, conductivity, pH and temperature were measured in all test 
waters. 
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Test water was collected three times over a 5-day period to determine dissolved TAL metals, 
DOC, pH, and alkalinity on a subset of the waters used for the trout bioassay tests.  Aliquots of 
test water had field measurements performed on them and/or were placed in containers for 
shipping to the laboratory for analysis.  Field measurements were performed in accordance with 
SOP 8.0 Field Parameter Measurements (including Instrument Calibration) filtered as 
appropriate following SOP 3.0 Field Filtration of Water Samples and documented, labeled and 
managed in accordance with SOP 9.0 Sample Management.  No deviations from SOPs were 
identified.  The sample aliquots analyzed and the analyses performed on them are presented in 
Table 2.10-5. 

2.10.3.5   Metals Load Model and Mass Balance Estimation 

Available data will be used to estimate surface water and groundwater loads along the spring 
areas (Spring 13 and Spring 39).  The input for the load model includes: 

• Flow and concentration data from existing stream records and well monitoring 

• Discharge data from proposed stream flow measurements 

• Results of the groundwater flux estimation obtained as part of the EPA focused sampling 
and other studies 

The results of the groundwater flux estimation (radon study) are discussed in Section 3.3 
(Surface Water Hydrology) and Appendix 3.3-2 (USGS Radon Study).  Chemical concentration 
data from the radon study is incorporated in Section 6.4 (Nature and Extent of Contamination in 
Red River and Riparian Areas, Surface Water).  Groundwater and surface water loading analysis 
incorporates data from the focused studies and is presented in Section 7.0 (Fate and Transport).   

2.10.4 Air Quality Monitoring 
An air monitoring network has been maintained by Molycorp at the tailing facility since 
February 2003 as part of a long-term dust control and air monitoring program.  The following 
describes the data collection methods including the monitoring sites (Section 2.10.4.1), PM10 
monitoring instrumentation (Section 2.10.4.2), and metals monitoring instrumentation 
(Section 2.10.4.3). 

2.10.4.1 Monitoring Sites 

The network is comprised of three monitoring stations or sites located at points north, north-
central, and south on the facility near the facility fence line (Figure 2.10-4).  The three 
monitoring locations were chosen based on the prevailing wind direction and proximity to either 
on-site operations or off-site residents.  Station 1 is located approximately 125-feet below the 
main plateau of the tailing facility.  In addition, this site is on the edge of the southern boundary 
of the main tailing dam which is located in an arroyo (canyon) and is on the southern boundary 
of the active tailing operations along the prevailing southwesterly wind direction (Figure 2.10-5).  
Stations 2 and 3 are located to the north and northeast of the property, near the eastern fence line 
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in the prevailing wind direction.  Station 2 is the air monitoring station closest to the Questa 
Elementary School.  Station 3 is at the far north end of the facility. 

2.10.4.2 PM10 Monitoring Instrumentation 

The main purpose of this air monitoring network is to provide information about potential off-
site wind-borne dust from the tailing operations.  The monitoring instrumentation is set up to 
continuously (24 hours/day) monitor PM10 (particulate matter less than 10 microns in size).  The 
instruments used for the PM10 monitoring effort are the MetOne Instruments, Inc., EBAM.  The 
EBAM (Environmental Beta Attenuation Monitor) is based on the same beta attenuation 
technology that is used in the BAM 1020 monitor, EPA federal equivalent method (FEM) 
EQPM-0798-122 under 40 CFR 53, as well as a California Approved Sampler under 17 CCR 
Section 70100.1.  The beta attenuation technique uses a small amount of carbon-14 radioisotope 
as a source of beta particles that are absorbed by aerosol material collected on a continuous 
quartz fiber tape.  A photomultiplier detector measures the attenuated (decreased) signal from the 
aerosol that is proportional to the mass collected.  From the volume of air collected and that 
mass, the concentration is determined.  The size fraction measured is determined by the type of 
separation inlet used, which was the standard PM10 virtual impactor used in all federal reference 
methods.  Aerosol is collected continuously onto the quartz fiber tape, which is analyzed on an 
hourly basis to provide an average for that period.  Once every 24 hours, the tape is advanced.  In 
addition to the PM10 sensor, the EBAM collects wind speed and wind direction data.  
Temperature is also logged as part of the volumetric flow control.  All the meteorological 
parameters are logged concurrently with the PM10 concentrations so that correlations can be 
made between them.  The three monitors are powered by solar power systems consisting of two 
solar panels and a bank of deep charge batteries.  Figure 2.10-6 shows a close-up of the 
instrument and its parts.  The PM10 data are collected and compared against National Ambient 
Air Quality Standards (NAAQS) for PM10, the 24-hour average of 150 µg/m3 and the annual 
average of 50 µg/m3.  The PM10 monitoring program is reviewed on a quarterly basis by Eric 
Winegar, Ph.D., of Applied Measurement Science, who oversees the QA/QC portion of the 
program, and ensures that personnel servicing and downloading data from the monitoring 
stations are correctly trained.   

2.10.4.3 Metals Monitoring Instrumentation 

A second purpose of the tailing facility dust monitoring program was to measure the 
concentration of metals in the dust captured by the three monitoring stations at the facility fence 
line.  This short-term metal sampling study was conducted in May 2003 and is summarized in 
the Applied Measurement Science report (2004).  The sampling design incorporated 15 samples 
collected over approximately 1 month.  This number of samples provides a reasonable 
population sample for statistical purposes while allowing for potential lost samples.  Samples 
were collected for 24 hours starting at mid-day.  In this manner, sequential days were collected 
since the sample changeout required only a few minutes at the end of the sampling period.  
Samples were collected only from Monday to Friday.  Samples were collected using the 
Rupprecht & Patashnick Co., Inc., Partisol 2000 PM samplers.  These samplers are EPA FEM 
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samplers for PM10, which means that the data are equivalent to data collected using a federal 
reference method (FRM).  The Partisol 2000 samplers are automated flow-controlled samplers 
that collect the PM10 particulate at the standard 16.7 liters per minute on a volumetric basis.  The 
size selection is accomplished with the standard low-volume impactor inlet.  Although the 
samplers are automated, they were operated manually to adjust the start time for sample 
changeout as needed.  The sampling time for valid samples ranged from 23.6 to 24 hours.  No 
utility power was available at the remote tailing facility sites, so power to run the Partisol 
samplers was supplied by diesel generators.  The diesel generators were located approximately 
75 feet to the southeast of the samplers.  Based on the prevailing wind pattern of southwesterly 
or northeasterly winds, this siting was selected to potentially impact the samplers the least.  
Based on field observations and a review of the data, it did not appear that emissions from the 
generators impacted the field data to any extent.  Samples were collected on pre-weighed 47 mm 
Teflon filters.  The sample cassettes were loaded and unloaded using standard procedures.  Care 
was taken to avoid any contact other than the filter holder.  This sampling apparatus was set up at 
the three sites previously described.  Three sets of analyses were performed on the collected 
filters: (1) gravimetry for PM10 concentration, (2) X-ray fluorescence for 38 metals from sodium 
to lead, and (3) inductively coupled plasma emission spectrometry for boron and beryllium.  The 
procedures for data validation along with detailed information on data quality assessment can be 
found in the Applied Measurement Science report (2004). 

2.10.5 Fuel Storage Tank Investigations 
The following subsections summarize information regarding underground storage tanks (USTs) 
and aboveground storage tanks (ASTs) at the Molycorp Site.  The Petroleum Storage Tank (PST) 
Bureau and Ground Water Quality Bureau (GWQB) of NMED were the regulatory agencies 
involved in the petroleum tank investigations. 

2.10.5.1 Used Oil UST No. 1 

UST No. 1 was located near the AST Containment Area near the open pit shop (former truck 
shop) on Molycorp property and once contained used oil.  The records at the Site indicate this 
tank was closed prior to December 22, 1998.  During the fall of 2003, UST No. 1 was found to 
contain 3 feet of used oil and Molycorp immediately pumped the oil out.  This UST was only 
used during open pit operations, which ceased in 1983, and the tank was closed soon after.  On 
June 10, 2004, Molycorp notified the PST Bureau of its intent to remove this tank and a closure 
notification form for used oil UST No. 1 was submitted to the PST Bureau on June 17, 2004. 

On June 22, 2004, Molycorp received a reply to closure notification and an approved 30-day 
waiver notification from the PST Bureau.  The tank was removed on July 19, 2004, and soil 
samples were collected (based on regulatory standards set by the NMED PST Bureau) for total 
petroleum hydrocarbons (TPH), GRO, and DRO analyses.  The soil sample results were 
submitted to the PST Bureau on August 4, 2004, and the results indicated that elevated 
concentrations of DRO were present (5,600 mg/kg DRO). 
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In September and October 2004, Molycorp excavated the UST No. 1 tank area to a vertical depth 
of 21-feet below grade.  On October 12, 2004, discussions were held by Molycorp and the PST 
Bureau about the status of soil excavation and sampling and a 72-hour progress report was 
requested.  The 72-hour progress report was submitted to PST Bureau on October 22, 2004.  
Two soil samples were collected near the center of the bottom of the excavation.  The samples 
were sent to the laboratory and analyzed for VOCs and polynuclear aromatic hydrocarbons 
(PAHs). 

On November 30, 2004, analytical results of these samples were submitted to the PST Bureau in 
the 14-Day Report: Minimum Site Assessment Underground Storage Tanks, Molycorp, Inc.; 
Release ID #4412.  Results from the soil samples indicated low concentrations of some VOCs 
and PAHs.  On December 29, 2004, the PST Bureau sent a “No Further Action Status” letter to 
Molycorp in which they concurred that the UST No. 1 site did not pose an immediate threat to 
public health or the environment. 

2.10.5.2 Gasoline UST No. 2 

Gasoline UST No. 2 was located at the AST Containment Area at the old open pit shop (former 
truck shop) on Molycorp property.  On August 19, 2004, Molycorp discovered this UST while 
removing petroleum contaminated soil from AST areas.  The PST Bureau was notified and on 
August 24, 2004, a closure notification form for the gasoline UST No. 2 was submitted to the 
PST Bureau.  Molycorp received a reply to the closure notification and an approved 30-day 
waiver notification from the PST Bureau on August 25, 2004. 

The gasoline UST No. 2 was removed on August 31, 2004.  Four soil samples were collected at 
the ends of the tank at a depth of 2-feet below the bottom of the tank and submitted for VOC 
analysis.  On September 16, 2004, the analytical results of the soil samples were submitted to the 
PST Bureau.  Elevated concentrations of several VOCs were noted. 

On September 29, 2004, Molycorp received a confirmed release report from the PST Bureau 
dated September 27, 2004.  A 72-hour progress report was requested during discussions help by 
Molycorp and the PST Bureau on October 12, 2004.  The 72-Hour Progress Report: 
Underground Storage Tanks, Molycorp, Inc., was submitted to the PST Bureau on October 28, 
2004. 

During November 2004, Molycorp excavated the area of the gasoline UST No. 2 to a vertical 
depth of 25-feet below grade.  One soil sample was collected near the center of the bottom of the 
excavation zone on November 3, 2004.  This sample was submitted for VOC and PAH analyses.  
On November 10, 2004, another soil sample was collected near the center of the bottom of the 
excavation and submitted for VOC and PAH analyses.  The analytical results of the soil samples 
were submitted to the PST Bureau on November 30, 2004.  Low concentrations (only slightly 
above laboratory reporting limits [RL]) of some VOCs and PAHs were detected in the soil 
samples. 

On December 29, 2004, the PST Bureau sent a No Further Action Status letter to Molycorp in 
which they concurred that the UST No. 2 did not pose an immediate threat to public health or the 
environment. 
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2.10.5.3 Diesel Fuel No. 2 AST 

Diesel Fuel No. 2 AST is located west of the M&E shop on Molycorp property.  A release of 
No. 2 diesel from an AST used for fueling mine equipment was discovered on December 9, 
2002.  The release was discovered when a contractor noticed contaminated soil on the north side 
of the pump stand.  NMED was notified of the release within 24 hours. 

On December 11, 2002, Molycorp repaired the leaking union in the system, however, the 
duration of the leak was unknown.  On December 16, 2002, Molycorp submitted written 
verification of the release to NMED GWQB, explaining that repairs to the leaking AST system 
had been completed and that the depth of contamination extended beyond the surface soil 
staining.  A 15-Day Corrective Action Report was submitted to the GWQB on December 23, 
2002.  This report indicated that additional investigation was needed to define the extent of the 
impacted area. 

A preliminary investigation was conducted January 16 and 17, 2003, and consisted of drilling 
soil borings.  During this investigation, a second release area was discovered approximately 
5 feet west of the AST containment.  These initial borings defined the vertical extent of the soil 
contamination through visual and photoionization detector (PID) headspace readings. 

On February 14, 2003, a Preliminary Investigation Report and the 15-Day Modified Corrective 
Action Report were submitted to the GWQB.  The corrective action plan was approved on 
March 13, 2003. 

A second investigation consisted of drilling four soil borings to depths ranging from 65 to 
120 feet.  Soil samples were collected and submitted for GRO, DRO, VOC, and PAH analyses.  
One boring was completed as a monitoring well, but after the well was purged dry during 
development on April 1, 2003, the groundwater did not recover over the following 24-hour 
period and therefore, was not sampled.  Groundwater samples were collected from three 
monitoring wells located near (within 100 feet) the AST release area.  These samples were 
analyzed for GRO, DRO, VOCs, and PAHs. 

The analytical results of the soil and groundwater samples were submitted to the GWQB on 
April 25, 2003.  The results indicated that elevated concentrations of GRO, DRO, VOCs, and 
PAHs were present in soil.  The vertical extent of the soil contamination from the two release 
areas was defined to a depth of 60 feet, and the horizontal extent was defined to the northwest, 
east, and southwest.  The groundwater sample results were non-detect for all constituents. 

On June 26, 2003, Molycorp received a Conditional Approval of the Corrective Action Report 
(CAR) on the Release of Diesel Fuel from an Above Ground Storage Tank at Molycorp Mine 
Site – DP-1055.  Conditional approval included sampling monitoring well MMW-48A for a 
minimum of four quarters for selected constituents (diesel-related target chemicals), and that 
after four consecutive events, the sample parameters and frequency could be modified based on 
the analytical results. 

A request to discontinue sampling of MMW-48A was sent to GWQB on July 26, 2004.  On 
August 10, 2004, Molycorp received a letter from GWQB stating that sampling of MMW-48A 
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continue on an annual basis for the diesel related target chemicals.  MMW-48A is currently 
sampled on an annual basis, as requested by NMED. 

2.10.5.4 Old Abandoned ASTs 

On July 15, 2004, Molycorp received an e-mail communication from NMED Mining 
Environmental Compliance Section (MECS) requesting information and actions regarding the 
old abandoned ASTs at the Molycorp mine.  During July and August 2004, Molycorp prepared 
an AST Inventory Table of 53 tanks.  The inventory listed the Tank ID Number, Type of Use 
(contents), Configuration, Location, and Dimensions.  The residual liquids were removed prior to 
cleaning.  All 53 ASTs were cleaned using high pressure hot water and Simple Green.  The 
ASTs were then inspected and transported (either intact or cut into sections ) to Rocky Mountain 
Steel Mills near Pueblo, Colorado for recycling. 

Eight soil samples were collected from AST locations on August 3, 2004, and submitted for TPH 
DRO analysis.  On August 3, 2004, two more soil samples were collected from AST locations 
and sent in for analysis.  Results of these soil samples ranged from 2.2 to 270 mg/kg of TPH 
DRO. 

During September, October, and November 2004, Molycorp excavated areas that exhibited 
visible staining from the removed ASTs until all visible signs of staining were removed.  The 
maximum depth of soil removal was 12-feet below ground surface.   

On November 16, 2004, Molycorp collected 53 soil samples from eight AST excavation 
locations and these were composited into 14 samples.  The analytical results of DRO were from 
30 to 2,000 mg/kg. 

On March 8, 2005, Molycorp transmitted the AST Removal Soil Characterization Report to 
GWQB.  The report presented the AST inventory, discussed the AST liquids removal, tank 
cleaning, tank rinsate collection, and the analytical results of soil samples collected on August 3 
and 5, 2004, and November 16, 2004.  In April 2005, the excavations associated with the old 
abandoned AST project were backfilled with uncontaminated fill. 

2.10.6 Previous Investigations 
Various reports, studies, and investigations were reviewed during the RI to identify existing data 
to use for characterization of the various Site media.  CMI performed a QA/QC review of the 
existing data presented in these documents and identified usable data to include in the project 
database.  A summary of these historical documents is provided in Appendix 2.10-2, along with 
the type of data, collection date, analytical parameters, and whether the data were included in the 
RI/FS database.  In addition, numerous other technical reports documenting Site conditions were 
reviewed during the RI to supplement the Site characterization effort.  These other reports are 
summarized in Appendix 2.10-3.  The data used from the historical and previous studies are 
incorporated into the remaining sections of this RI report (Section 3 through 8), with reference to 
the source of the data and/or information. 
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2.11 SAMPLE ANALYSIS 
During the RI, various media were sampled and evaluated.  RI samples were collected or 
evaluated during numerous sampling events between September 2002 and March 2006.  RI 
sample analysis was conducted predominantly at off-site commercial laboratories, but some 
analyses and evaluations were conducted on site. 

Section 2.11.1 discusses the routine/planned chemical analyses, including QC sample collection, 
assessment of data quality indicators, data validation, on-site chemical analyses, and off-site 
chemical analyses.  Section 2.11.2 discusses two sampling events for which non-routine 
chemical analyses were conducted.  Section 2.11.3 summarizes the toxicity and bioassay 
analyses conducted on various media at an off-site laboratory.  Section 2.11.4 summarizes non-
chemical, on-site evaluations of population and community structure analysis. 

The validated chemical data were entered in the Molycorp project database.  The data validation 
procedures are provided in Appendix 2.11-1.  The Molycorp project database is provided on disk 
in Appendix 2.11-2.  The database includes non-RI data from historic reports (earliest data is 
from November 3, 1965), permit data, and RI data. 

2.11.1 Routine (Planned) Chemical Analyses 
Section B.4 of the QAPP (URS 2007b) discusses the Analytical Method Requirements for the 
collection of RI data.  Approved methodologies were used for all analyses.  With minor 
exceptions, all analyses included the number of field and laboratory QC samples appropriate for 
the test method (see Section 2.11.1.1 below).  Exceptions were minimal and only occurred when 
there was minimal sample volume available for some of the specialty sampling events (i.e., GSI 
events [Section 2.10.3]). 

The following subsections summarize the on-site and off-site chemical analyses.  Section 
2.11.1.1 provides an overview of QC sample collection pertinent to all RI data collection.  
Section 2.11.1.2 summarizes the assessment of data quality indicators.  Section 2.11.1.3 
summarizes the data validation procedures.  Sections 2.11.1.4 and 2.11.1.5 discuss the on-site 
and off-site sample analyses. 

2.11.1.1 QC Sample Overview 

Section B.5 of the QAPP (URS 2007b), Quality Control Requirements, specifies the types of 
field and laboratory QC samples to be analyzed for the RI and the required frequency in order to 
obtain data of known and documented quality for the RI.  The table below provides an overview 
of the field quality control sample collection for the RI.  
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Field QC Sample 
Type Frequency Purpose 

Field Duplicate 1 per 20 field samples per matrix 
per method 

Evaluate representativeness and combined sampling 
and analysis precision. 

Rinsate Blank 1 per 20 field samples per matrix 
per method where decontaminated 
sampling equipment was used 

Assess the effectiveness of decontamination 
procedures used to prevent cross-contamination 
between sampling locations (accuracy/bias). 

Field Blank 1 per 20 field samples per matrix 
for organic analysis methods 

Assess potential contamination from ambient sources 
to samples during sample collection (accuracy/bias). 

Trip Blank 1 per cooler containing samples for 
VOC analysis 

Assess the potential introduction of contaminants 
from sample containers or during transportation and 
storage procedures (accuracy/bias). 

 

Throughout the RI, field QC sample analysis frequency followed the requirements of the QAPP 
and analytical methods with minimal exceptions.  Exceptions only occurred when there was 
insufficient sample volume available for all field QC for some of the non-routine sampling 
events (i.e., GSI [Section 2.10.3] and storm event sampling). 

The following table presents a general overview of the laboratory QC samples analyzed and 
analysis frequency typical to most methods.  Additional or fewer QC samples may have been 
analyzed depending on the method requirements of each method.  Tables B.4.4-1b through 
B.4.4-1bh of the QAPP provided the calibration and QC procedures for the individual analysis 
method.   

Laboratory QC  
Sample Type Frequency Purpose 

Matrix Spike/Matrix 
Spike Duplicate or 
Laboratory Duplicate 
(MS/MSD or MS/LD) 

1 per 20 field samples per matrix 
per method 

Evaluate how accuracy/bias and precision of the 
measurement system are affected by the site-
specific sample matrices. 

Laboratory Control 
Sample 

Evaluate accuracy/bias of the measurement 
system on a “clean” sample matrix. 

Method Blank 

1 per 20 field samples of a similar 
matrix prepared in the same 
analytical batch Measures contamination introduced from the 

measurement system (accuracy/bias). 
Surrogates Spiked into all sample for organic 

analyses 
Used to assess accuracy (bias), method 
performance, and extraction efficiency for each 
sample. 

Internal Standards Added to all samples, control 
samples, and blank for certain 
organic methods 

Used in quantifying target compound 
concentrations (accuracy/bias); evaluate stability 
of system. 

Interference Check 
Sample (ICS) 

Analyzed at the beginning and end 
of all inductively coupled plasma 
(ICP) analyses 

Used to verify background and inter-element 
correction factors (accuracy/bias). 
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Throughout the RI, laboratory QC sample analysis frequency generally followed the 
requirements of the QAPP and analytical methods.  Exceptions were infrequent and were 
primarily limited to situations where insufficient sample volume was available for site-specific 
MS/MSD analyses.  Any exceptions are discussed in the data validation reports (DVRs) in 
Appendix 2.11-1. 

2.11.1.2 Assessment of Data Quality Indicators 

Precision, accuracy, completeness, representativeness, and comparability are the criteria used to 
evaluate data quality.  A description of each measure is provided in Section A.7.4 of the QAPP 
(URS 2007b).  In order to meet the intended uses of the data, specific numeric acceptance limits 
were established for precision, accuracy, and completeness.  The established precision and 
accuracy limits used during data validation are specified in Table B.4.4-1a of the QAPP (URS 
2007b).  These limits were established to ensure that routinely generated data are valid, 
defensible, and of known and acceptable precision and accuracy. 

2.11.1.3 Data Validation Process Overview 

All analytical data collected under the RI and associated studies at the Molycorp mine received a 
review independent of the laboratory to ensure that the data are of known and documented 
quality.  The RI data validation process consisted of evaluation of laboratory performance 
criteria and sample-specific criteria in accordance with SOP 12.1, Analytical Data Validation for 
RI data (URS 2007d).  The air monitoring data were collected in a program outside the RI, but 
are considered pertinent to RI work.  The quality and usability of the air data validated are 
presented in Section 3.1.1.1 of the final report prepared by Applied Measurement Science 
(Applied Measurement Science 2004).  Air quality is discussed in Section 2.10.4 of this report. 

The review of chemical RI data involved three levels of review.  First, sample-specific 
parameters were reviewed for all data packages.  Second, laboratory performance parameters 
were reviewed for at least 10 percent of RI data packages (per method per sampling event) 
received.  Problems identified during the laboratory performance parameter review as potentially 
being systematic laboratory performance issues were then also evaluated for all data packages 
for the specific sampling event.  Third, following the review of sample-specific parameter and 
laboratory performance parameters, the laboratory and field QC sample results were evaluated 
collectively by matrix and sampling event to evaluate any potential effects of the sample matrix 
and sampling procedures on the analytical results. 

During the data review process, data validation qualifiers were assigned to the results, as 
necessary, to indicate any potential limitation on the use of the data.  In addition, data qualifier 
codes and bias codes were also added to the results and to the database to indicate the reason(s) 
for qualification and the associated potential bias direction, if discernable.  The definition of all 
validation, reason, and bias codes is provided in Appendix 2.11-1. 

Appendix 2.11-1 also discusses the data validation process in greater detail and provides a 
discussion of the overall data quality of the RI data set.  Appendix 2.11-1 also includes the DVRs 
for each of the 55 distinct sampling events.  Table 2.11-1 lists each RI sampling event, the media 
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sampled, the laboratories conducting analyses, the associated data package numbers for off-site 
analyses, and the DVR number. 

Additionally, groundwater, surface water, springs, and seep data collected after the RI time 
frame were included in the data set used for the RI report.  These post-RI data were collected to 
meet compliance reporting requirements for Molycorp’s state discharge permits DP-933 and 
DP-1055.  The samples were collected by Molycorp personnel and analyzed by Paragon 
Analytics in Fort Collins, Colorado.  This additional data set included data from the 3rd and 
4th quarters of 2004, all four quarters of 2005, and the 1st and 2nd quarter of 2006.  These data 
also were validated.  The permit data validation process consisted of evaluation of sample-
specific criteria in accordance with Analytical Data Validation for Permit Data (SOP 12.0 
developed for permit compliance).  Additionally, the laboratory and field QC sample results 
were evaluated collectively by matrix and quarterly sampling event to evaluate any potential 
effects of the sample matrix and sampling procedures on the analytical results.  While this 
validation process included review of sample-specific parameters, it differs from the RI data 
validation process because laboratory performance parameters are not evaluated. 

2.11.1.4 On-site Chemical Analyses 

During the course of the RI, on-site analyses were conducted to accommodate either short 
holding times or limited sample volumes.  Subsection 2.11.1.4.1 describes the on-site hexavalent 
chromium analyses conducting during the fall 2002 sampling event and Section 2.11.1.4.2 
describers the on-site ammonia analyses conducted during the first GSI study sampling event 
conducted in October 2003. 

2.11.1.4.1 Hexavalent Chromium 
During the fall 2002 sampling event, selected groundwater and surface water samples were 
analyzed for hexavalent chromium.  The analysis of the hexavalent chromium for aqueous 
samples has a 24-hour holding time limit.  In order to meet the holding time requirement, some 
of the samples were analyzed on site by an STL-Denver representative.  The on-site analyses 
were conducted using EPA Method 7196A found in SW-846. 

On-site analyses were subject to an audit conducted by URS in October of 2002.  The audit of 
the on-site analysis of hexavalent chromium showed that the samples were analyzed in 
accordance with the STL-Denver SOP for the method with one exception.  The analyst had 
determined that the filtering was necessary to avoid particulate interference with the colorimetric 
analysis, so the analyst routinely filtered samples prior to analysis, although this step is not 
included in the STL-Denver SOP for the method.  Therefore, the analysts were asked to record 
all deviations from the procedure in the STL-Denver SOP into a logbook kept on site.  It was 
also recommended that the on-site laboratory analysts filter the method blanks since they were 
also carried through the entire analytical procedure.  No other practices were observed during 
auditing of hexavalent chromium analysis that were considered to adversely affect the quality of 
the analytical data.  
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Thirty-four groundwater and 16 surface water samples were analyzed on site and the results were 
reported in 12 data packages.  The data generated by the on-site laboratory and by the off-site 
laboratory (STL-Denver) were subject to the data validation procedures specified in SOP 12.1 
(URS 2007d).  The results of the data validation are detailed in the Data Validation Report for 
Hexavalent Chromium Analyses (DVR 29) included in Appendix 2.11-1 to this RI report; this 
DVR covers both on-site and off-site hexavalent chromium analyses.  The off-site analyses may 
be potentially biased-high relative to the on-site analyses because the off-site, fixed-base 
laboratory followed the SOP and did not filter the samples prior to analysis. 

2.11.1.4.2 Ammonia 
During the GSI Study 1 in October 2003 (Section 2.10.3), on-site ammonia analyses were 
performed on all surface water, piezometer, and chamber water samples using an ion-selective 
electrode (ISE).  The directions provided in the instrument manual for the ion probe and meter 
were followed, with one exception.  Due to sample volume constraints for piezometer and 
chamber water samples, the volume of the recommended test aliquot was scaled down from 
100 ml to 10 ml. 

Samples were collected with 10 ml disposable plastic syringes (medical grade) and placed into 
40 ml volatile organic analyzer/analysis (VOA) vials pre-preserved with 40 microliters (µL) of 
1-Molar hydrochloric acid and a magnetic stir bar.  Prior to sample analysis, pH checks were 
done using pH paper to ensure the starting pH was  less than 6.  At the time of sample analysis, 
200 µL of an ISE buffer was added to the sample vial placed on the magnetic stirrer platform, the 
ISE probe was inserted, and the measurement was read from the meter’s display. 

Sample analysis included calibration and analysis of QC samples (e.g., daily initial calibration 
and continuing calibration, method blanks, laboratory control spiked samples, matrix spike 
samples, and laboratory duplicate and field duplicate samples).  The QC sample analysis results 
for on-site ammonia analyses demonstrated acceptable levels of accuracy and precision.  
DVR 28 (Appendix 2.11-1) covers the GSI Study 1 and provides a detailed discussion on the 
method validation, the frequency of QC sample analysis, and data validation conducted on the 
on-site ammonia analysis data. 

Due to the available sample volume, piezometer and chamber waters were not analyzed for 
ammonia at the fixed-base laboratory.  However, there was sufficient volume available for the 
surface water sample matrix, so surface water samples were also analyzed for ammonia at the 
fixed-base laboratory.  Evaluation of QC sample results led to the conclusion that the field 
measurements of ammonia are considered to be more reliable than the fixed-base laboratory 
results and are the preferred results due to the significant amount of ammonia contamination 
noted for the fixed-base laboratory results. 

The ammonia contamination problem is summarized in Section 2.11.1.5.4 and was discussed in 
the February 2004 meeting with EPA.  It was agreed that ammonia would not be considered a 
Site contaminant. 
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2.11.1.5 Off-Site Chemical Analyses 

Physical samples were collected of various media.  The vast majority of physical samples 
collected during the RI were submitted to off-site commercial laboratories for chemical analysis.  
The following subsections discuss the laboratories used (Section 2.11.1.5.1), the analyses 
planned (Section 2.11.1.5.2), matrix-related analysis problems encountered with aqueous and 
soil samples (Section 2.11.1.5.3), and laboratory contamination issues encountered (Section 
2.11.1.5.4). 

2.11.1.5.1 Laboratories 
Table 2.11-2 lists the off-site laboratories that conducted analyses in support of the RI.  The table 
indicates the media each laboratory analyzed and the general classes of analyses conducted.  
Additionally, the table indicates which laboratories were primary laboratories (i.e., were 
approved for use prior to initiating field work) and which were added to the program during the 
course of the RI to meet special analysis needs. 

2.11.1.5.2 Routine/Planned Analyses 
Table 2.11-3 defines the general analyte classes planned for routine RI sampling events.  This 
table lists the metals that were included within the project’s TAL.  Additionally, this table 
provides information such as general chemistry parameter lists for aqueous and solid media as 
well as the list of anions analyzed for aqueous and solid media.  For some sampling programs 
such as the GSI studies and storm water studies, the anions and general chemistry suites were 
reduced due to limited sample volume.  The various sections of this report covering the various 
media (e.g., Section 2.2 Surface Water Sampling) give more detailed information regarding the 
sampling and analysis schedules.  

Tables 2.11-4 through 2.11-8 list the analyses conducted on the various media.  Table 2.11-4 lists 
the non-organic chemical analyses conducted on various aqueous media.  Table 2.11-5 lists the 
chemical analyses conducted on various leachate media.  Table 2.11-6 lists the non-organic 
chemical analyses conducted on various abiotic solid media.  Table 2.11-7 lists the chemical 
analyses conducted on various biota media.  Lastly, Table 2.11-8 lists the organic analyses 
conducted on selected samples of selected media.  These tables include the laboratory 
performing the analysis as well as the analysis method number and source.  The analyses were 
conducted in accordance with the QA objectives and method specific QC analyses and 
frequencies specified in Tables B.4.4-1a through B.4.4-1ah of the QAPP (URS 2007b). 

2.11.1.5.3 Summary of Matrix-Related Analysis Problems 
During review of the RI data, various matrix-related problems were identified for both aqueous 
and solid media.  The matrix problems and resolutions are briefly summarized in this section.  
Appendix 2.11-1 and Section 15 of the PSCR (URS 2005) provide additional details. 
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Matrix Effects Affecting Aqueous Samples 
During review of the fall 2002 groundwater and surface water data, it became apparent that there 
were matrix-related analysis problems.  The serial dilution results, comparisons with historical 
results, and charge balances suggested that matrix-related issues existed for the metals analysis, 
sulfate analysis, and fluoride analysis.  The laboratory conducted several studies in order to 
develop analysis solutions to the matrix-related analysis problems.  In addition, the acidity of the 
samples was found to adversely affect alkalinity matrix spike recoveries.  Each analysis problem, 
investigation, and solution is summarized below. 

Sulfate Analyses 
The sulfate analyses were originally conducted by Ion Chromatography by Method 300.0.  For 
the fall 2002 groundwater data, charge balances were often out of SOP 12.1 (URS 2007d) limits.  
For most of these, the sulfate results were greater than the reported TDS results.  Additionally, 
many sulfate results were higher than historic results.  In order to investigate the analysis issues, 
the laboratory conducted several re-analyses on a selected variety of samples encompassing a 
range of pHs and dilutions collected during the fall 2002 sampling event.  After noting 
reproducibility and comparability problems despite analyzing filtered and unfiltered samples, 
homogenized and non-homogenized (un-mixed) samples, the same sample over 5 days, and 
using an effluent dilution technique, a different analytical method was examined. 

The selected group of samples were analyzed by a turbidimetric technique using EPA Method 
375.4.  The charge balances using the turbidimetric method were within acceptance limits.  In 
addition, for a 5-day reproducibility study, the turbidimetric analysis method demonstrated 
acceptable analytical precision.  Thus, all fall 2002 and December 2002 groundwater samples for 
which the charge balances were outside of acceptance limits were re-analyzed for sulfate using 
EPA Method 375.4.  In addition, subsequent sulfate analyses for all samples were conducted 
using EPA Method 375.4. 

Fluoride Analyses 
When comparing results for the fall 2002 groundwater data with historic results, it was noted that 
many fluoride results were lower than historic results.  The problem was traced to the 
concentration of aluminum present in the samples which complexes with the fluoride and results 
in suppressed measurements.  Fluoride was determined using EPA Method 340.2 which includes 
the addition of a chelating buffer to alleviate interferences from polyvalent cations such as 
aluminum.  However, the method, as conducted by STL-B, can only compensate for aluminum 
concentrations up to 3 mg/L.  Approximately 50 samples contained aluminum at concentrations 
greater than 3 mg/L.   

To correct the problem, the laboratory re-analyzed the samples by performing the dilutions 
necessary to reduce the aluminum concentration to 3 mg/L or less prior to the addition of the 
chelating buffer.  Results obtained using this procedure were comparable with historic data.  
Thus, all fall 2002 and December 2002 groundwater samples for which the aluminum 
concentrations were greater than 3 mg/L were re-analyzed.  In addition, for all subsequent 
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fluoride analyses, the laboratory was instructed to dilute the samples based on measured 
aluminum concentration, prior to addition of the chelating buffer. 

Metals Analyses 
Some metals results were found to be inconsistent with historic results.  Many serial dilution 
results differed by more than 10 percent for a 5-fold dilution.  Additionally, for many samples in 
which the charge balance was outside the acceptance limits, the cation results appeared to be 
low.  It was observed that the number of metals failing to meet the serial dilution acceptance 
criterion tended to increase as the pH of the samples decreased.  These problems were most 
notable for samples with lower pHs (<6.70).  To study these observations, seven samples 
encompassing a range of pHs were selected for analysis at multiple dilutions (generally four 
different dilutions) to evaluate the dilution level at which the matrix interference was minimized.  
Post-digestion spikes were also conducted at two of the dilution levels to verify the dilution level 
at which the interference problems appeared to be minimized. 

The results of this study indicated that there was a consistent and significant bias in metals 
results for samples with a pH less than 5.7.  For samples with pH ranging from 5.7 to 6.7, there 
appeared to be a bias, although both the magnitude and the existence of the effect were variable 
and smaller.  The observed biases could result in reported results more than an order of 
magnitude lower than true values.  As such, a set of standard dilution schemes was developed to 
be applied to all future RI analyses in order to provide assurance that the RI data would be of 
sufficient accuracy to meet project objectives. 

Tables 15-4 and 15-5 of the PSCR (URS 2005) present the dilution schemes for low pH and 
moderate pH samples that resulted from the dilution studies.  Challenges in implementing the 
dilution schemes were achieving low detection limits for non-detects and complication of field 
logistics due to the need to collect and submit samples arranged by pH group. 

The fall 2002 groundwater and surface water samples for which the cation/anion balance was out 
of limits or the metals concentrations did not compare well with historic results were re-analyzed 
for dissolved metals using the applicable dilution scheme. 

The re-analyses for metals was limited to the dissolved metals fraction only.  As such, for 
samples in which the dissolved fraction was re-analyzed, the total metals sample results were 
rejected because they were likely to have a significant low bias to sample analyses results.  The 
reason and bias codes assigned to the total metals results for the affected samples are “DL, Hist – 
L.”  The “DL” reason code was used because it was the serial dilution results that suggested that 
pH-dependent matrix-related analysis problems existed.  The “Hist” reason code was added to 
indicate that results obtained did not compare well with historic data, which further supported the 
presence of an analysis problem as implied by the serial dilution results. 

As a consequence of the dilution scheme, some non-detect results were reported with 
proportionately elevated RLs.   
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Bicarbonate Alkalinity/Total Alkalinity Matrix Spike Analyses 
Evaluation of bicarbonate and total alkalinity results indicated that the matrix spike recoveries 
for these analyses were not a pertinent measure of accuracy on acidic samples.  The pH of the 
water samples affected the carbonate species equilibria for the spiked analytes and was found to 
be the dominant force in determining matrix spike recoveries such that the matrix spike 
recoveries did not reflect the accuracy of the analyses.  Therefore, the matrix spike recovery data 
for bicarbonate and total alkalinity were not used as a measure for accuracy. 

Matrix Effects Affecting Soil Samples 
There was only one significant matrix effect for soil samples.  At project initiation, it was known 
that the standard acid digestion specified in Method 3050B, “Acid Digestion of Sediments, 
Sludges and Soils,” was not effective for antimony.  The optional separate digestion included in 
Method 3050B, involving rigorous refluxing with a nitric and hydrochloric acid mixture was not 
deemed necessary because antimony is not considered to be a site-related chemical constituent.  
Because the standard digestion was not effective for antimony, low matrix spike recoveries, 
often less than 30 percent, were obtained.  Recognizing this effect was expected, and that an 
order of magnitude low bias to results and sensitivity would not jeopardize project objectives, the 
threshold for rejecting non-detect antimony, as specified in SOP 12.1 (URS 2007d), was lowered 
from less than 30 percent specified in SOP 12.1 to less than 10 percent.  Most antimony results 
for soils samples were qualified as estimated (J/UJ MS L) as a result of low matrix spike 
recoveries.  The low antimony matrix spike recoveries were not unexpected and with few 
exceptions, the antimony data are considered usable in meeting project objectives in spite of the 
potential low bias.  A few antimony results were rejected because the matrix spike results were 
less than 10 percent. 

Non-Valid Matrix Spikes 
As specified in the QAPP, there were certain scenarios in which MS analyses were not 
considered appropriate for assessing accuracy for sample-specific matrix effects.  These are as 
follows: 

• For metals, when the parent sample concentrations were significantly greater than the 
spiking concentrations (i.e., greater than or equal to four times the spiking concentration), 
the ability to determine accuracy in the analysis diminishes as the spike level becomes 
nominal compared with the original sample concentration. 

• Instances in which the RLs were increased due to dilution factors, which adversely 
affected the reliable quantitation of the spiked metals.  In other words, the spike 
concentration is diluted out of the quantifiable range of the method.  In these situations, 
the RL was typically greater than the spike concentration added.    

Non-valid matrix spike results were omitted from the collective assessment of matrix QC results. 
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2.11.1.5.4 Summary of Laboratory Contaminants 
Throughout the Molycorp RI, several analytes were reported as detected in the field investigation 
samples and in field rinsate blank samples at a comparable frequency and concentration for 
various media sampled.  For example, ammonia was reported as detected in 167 of the 222 
rinsate blanks (75 percent) and was detected in all investigative media at a comparable frequency 
and magnitude. 

Molycorp proposed in the February 2004 meeting with EPA that these analytes with a blank 
frequency of detection and range of concentrations that are comparable to site samples would not 
be considered a Site contaminant.  In subsequent discussions and meetings, EPA concurred with 
this recommendation and revised the Screening Level Criteria (SLC) tables to reflect the 
agreement. 

Ammonia 
Sixty-five percent of all aqueous samples were qualified as non-detect on the basis of ammonia 
contamination in associated blanks.  Evaluation of solid media requires a calculation of the 
concentration in soil or sediment equivalent to that in an aqueous blank.  Taking a conservative 
approach for calculating equivalent concentration based on the assumptions that all 
contamination found in the blank aliquot analyzed would be present in the sample aliquot 
analyzed.  Taking into account the differing environmental and rinsate blank preparation 
procedures, 99 percent of all detected soil and sediment samples had equivalent concentrations of 
ammonia within the range of concentrations likely attributable to contamination.   

The following table summarizes detectable ammonia concentrations in field blanks and various 
abiotic media.  Evaluations of these data indicate a frequency and magnitude of detection of 
ammonia in blanks comparable to that for field samples.  

Therefore, comparable concentrations of ammonia detected in the 35 percent of the aqueous 
samples not qualified or reported as non-detectable and in all of the soil or sediment samples are 
considered to be attributable to field or laboratory contamination and not to presence in Site 
samples.  The reporting of detectable concentrations of ammonia in Site samples is not 
considered to be an indication of the presence of ammonia in those samples on site. 
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Medium Percent Detects 
(%) 

Range of Concentrations 
(mg/L or mg/kg) 

Equivalent Blank Conc. 
(mg/L or mg/kg) 

Rinsate Blanks 75 0.03 – 0.84  

Groundwater 86 0.02 – 0.96* 0.03 – 0.84 

Seep 82 0.03 – 0.51 0.03 – 0.84 

Surface Water 76 0.03 – 0.54 0.03 – 0.84 

GSI Surface Water 75 0.04 – 0.18 0.03 – 0.84 

Soil 95 0.05 – 256** 9 - 250 

Sediment 93 3 – 258*** 9 – 250 

Notes: 
* excludes 7 of 7 samples from MW-B, 2 of 3 samples from SC-1B, and 1 of 7 samples from MMW-8A with 

ammonia concentrations ranging from 1.2 to 7 mg/L 
** excludes highest 1 percent of results (13 soil samples with concentrations ranging from 265 to 1,610 mg/kg) 
*** excludes highest 1 percent of results (4 sediment samples with concentrations ranging from 266 to 793 

mg/kg) 

Other Chemical Constituents 
The table below summarizes benzaldehyde detects for soil samples and associated laboratory QC 
samples.  

Sample Type 
 

Soil Samples Method Blanks 
Laboratory  

Control Samples 

Number of samples 276 27 34 
Number of  
benzaldehyde detections 202 19 23 

Frequency of 
benzaldehyde detection 73 percent 70 percent 68 percent 

Average detected  
benzaldehyde concentration 0.241 mg/kg 0.278 mg/kg 0.175 mg/kg 

Range of detected 
benzaldehyde concentrations 0.018 to 4.7 mg/kg 0.023 to 1.2 mg/kg 0.018 to 0.720 mg/kg 

EPA Region 6 Medium 
Specific Screening Levels Residential Industrial 

Indoor Worker 
Industrial 

Outdoor Worker 
mg/kg 6,100 100,000 68,000 

 

The SVOC benzaldehyde was detected in approximately 73 percent of the soils samples from the 
fall 2002 sampling event.  However, the presence of benzaldehyde in field samples is considered 
to be a laboratory artifact.  The frequency of benzaldehyde detection in field samples is 
comparable to the frequency of detection in method blanks and laboratory control samples.  
Additionally, the range of detected concentrations was comparable between the three populations 
of sample results:  soil samples, method blanks, and laboratory control samples.  Discussions 
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with laboratory personnel indicated that the benzaldehyde issue extended to other projects in-
house at the same time period as the samples from this event.  The laboratory suspects that the 
benzaldehyde may be introduced during the gel permeation chromatography (GPC) cleanup step.  
Although some benzaldehyde detections remained after data qualification was issued based on 
method blank results, the remaining detections of benzaldehyde are considered a laboratory 
artifact rather than a site-related issue. 

A similar situation was encountered for the following analytes: 

1. Common laboratory contaminants (all media): acetone, methylene chloride, carbon 
disulfide, and phthalates 

2. Surface water: bis(2-ethylhexyl)phthalate, acetone, and carbon disulfide 

3. Groundwater:  bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butylphthalate, acetone, 
carbon disulfide, chloroform, methylene chloride, and tetrachloroethene 

4. Soil and sediment:  1,2,3,4,6,7,8,9-octachlorodibenzofuran, 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin, 1,2,3,7,8-pentachlorodibenzofuran, 2,3,4,6,7,8-
hexachlorodibenzofuran, bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butyl 
phthalate, acetone, carbon disulfide, methylene chloride, and benzaldehyde 

In Section 15 of the PSCR (URS 2005), the frequency of detection of these various chemical 
constituents found in surface water, soil, and sediment samples was compared to the frequency 
of detection of these chemical constituents in the associated field blank samples.  Based on the 
data presented in the PSCR, the presence of chemical constituents in various media specified 
below were considered to be attributable to ambient conditions in the field or laboratory and the 
presence of these analytes was not considered to be site-related.  It was agreed in the February 
2004 meeting with EPA that these analytes with a blank frequency of detection and range of 
concentrations that are comparable to site samples would not be considered site contaminants.  In 
subsequent discussions and meetings EPA concurred with this recommendation and revised the 
SLC tables to reflect the agreement. 

Compounds by medium for which blank detection rate and magnitude are comparable to field 
sample detection rate and magnitude are: 

1. All media: acetone, ammonia, methylene chloride, carbon disulfide, and phthalates 

2. Surface water: bis(2-ethylhexyl)phthalate, acetone, and carbon disulfide 

3. Groundwater:  bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butylphthalate, acetone, 
carbon disulfide, chloroform, methylene chloride, and tetrachloroethene 

4. Soil and sediment:  1,2,3,4,6,7,8,9-octachlorodibenzofuran, 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin, 1,2,3,7,8-pentachlorodibenzofuran, 2,3,4,6,7,8-
hexachlorodibenzofuran, bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butyl 
phthalate, acetone, carbon disulfide, methylene chloride, and benzaldehyde 

These compounds are not included in the summary results tables in the PSCR sections covering 
the individual media, but results for analysis of these compounds are included in the printout of 
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the RI sample analysis results in Appendix A of the PSCR.  In addition, there are compounds 
such as DDT that may be considered as ubiquitous to the region.   

2.11.2 Non-Routine Sample Analysis 
Throughout the course of the RI, quarterly meetings were held with EPA, USFWS, USGS, and 
NMED to review data collection efforts and to identify additional data needs.  Consequently, 
several supplemental sampling events were planned and conducted in order to collect data as 
new data needs were identified.  For most supplemental sampling events, additional samples 
were collected and analyzed in accordance with the methods and QA/QC requirements specified 
in the QAPP (URS 2007b) for routine/planned sampling events.  Occasionally, for some 
specialized sampling events like the GSI studies, the analyte lists may have been reduced due to 
the volume of samples available.  However, for two events in particular, selected samples were 
analyzed for additional non-routine parameters that were not included in the QAPP.  These two 
sampling events, the February 2004 groundwater sampling event and the Roadside Rock Pile 
characterization, are discussed in Sections 2.11.2.1 and 2.11.2.2, respectively.  Additionally, 
selected fish tissue samples collected in the fall of 2002 were submitted for analysis of inorganic 
and organic forms of arsenic (arsenic speciation).  The arsenic speciation is discussed in 
Section 2.11.2.3. 

2.11.2.1 February 2004 Groundwater Sampling Event 

In February of 2004, additional groundwater and surface water sampling was conducted at the 
request of EPA with the purpose of evaluating the sources of chemicals in groundwater at 
various locations in the mine site area.  A sample collection and analysis matrix table was 
prepared to guide field sampling based on EPA’s additional sampling requests.   

Aliquots of all samples collected during this sampling event were sent to STL-B for analysis of 
the routine RI groundwater and surface water analysis suites (i.e., metals and inorganics 
[aqueous media]).  In addition, aliquots of selected samples were submitted to additional 
facilities for non-routine analyses.  Section 2.11.2.1.1 describes the analyses conducted by the 
University of Arizona.  Section 2.11.2.1.2 describes the analyses conducted by the University of 
Miami.  Section 2.11.2.1.3 discusses the analyses conducted by Frontier Geosciences.  The data 
validation for this sampling event is summarized in DVR 44 in Appendix 2.11-1.   

2.11.2.1.1 University of Arizona 
The Department of Geosciences Laboratory of Isotope Geochemistry at the University of 
Arizona in Tucson, Arizona conducted analyses of stables isotopes of hydrogen, oxygen, and 
sulfur isotopes on selected groundwater samples and hydrogen and oxygen isotopes on surface 
water samples.  Stable isotopes provide information to evaluate the sources of waters and 
processes that have affected the water such as evaporation.  Another benefit of stable isotopes is 
that they can be used in geochemical mixing of waters.  Lastly, stable isotopes can be used to 
assess the zone of groundwater capture created by dewatering of the underground workings. 
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Thirteen groundwater samples were analyzed for sulfur isotopes using an in-house SOP entitled 
“Sulfur Isotopes: Procedures Manual,” dated April 7, 2004.  Stable isotopes of hydrogen and 
oxygen analysis was conducted on 75 groundwater samples and four groundwater field 
duplicates and five surface water samples and two surface water field duplicates using in-house 
SOPs.  The SOPs are entitled, “Hydrogen Isotopes in Water: Procedures Manual,” dated 
November 2, 1999 and “Oxygen Isotopes in Water: Procedures Manual,” dated February 10, 
1977.  Samples were collected in clean 500 ml polyethylene bottles supplied by the University of 
Arizona.  Samples were shipped to the University of Arizona in accordance with the sample 
packing and custody procedures outlined in SOP 9.0 (URS 2007d). 

Dr. Chris Eastoe was principle in charge of the analyses.  The results were reported in four 
reports, one containing the sulfur isotopes data and three containing the stable isotopes of water 
data. 

2.11.2.1.2 University of Miami 
Eighteen groundwater samples were submitted to the Noble Gas Isotope Laboratory, at the 
University of Miami in Miami, Florida, for analysis of neon, helium isotopes, and tritium.  The 
samples were collected in 1-liter polyethylene bottles and copper tubing supplied by the 
University of Miami.  Samples were collected and handled in accordance with the directions 
provided by the University of Miami.  Samples were packed and shipped to the University in 
accordance with the general sampling handling and custody procedures in SOP 9.0 (URS 2007d) 
and the additional sampling handling procedures provided by the University of Miami. 

Dr. Zafer Top was the principle in charge of the analyses.  The results were reported in one data 
table that was later amended.  An interpretive report was prepared by Dr. Zafer Top.  The 
analytical procedures are briefly described in the QA/QC statement section of the interpretive 
report (Top 2004). 

2.11.2.1.3 Frontier Geosciences 
Thirteen groundwater samples and one field duplicate sample were sent to Frontier Geosciences, 
Inc., for the analysis of total lead and lead isotopes.  For each sample, 3-1 liter high-density 
polyethylene bottles were filled.  The sample bottles were provided by Frontier Geosciences and 
were pre-cleaned with hydrofluoric and hydrochloric acids.  The total lead analysis was 
conducted by an ICP-MS technique similar to EPA method 6020 as specified in in-house SOP 
Frontier Geosciences-054.4 (FGS 2001).  The lead isotopes analysis was conducted by an 
ICP-MS technique utilizing a dynamic reaction cell (DRC).  The analytical technique utilized 
was a modification of that described in the article, “Effect of collisional damping and reactions in 
a dynamic reaction cell on the precision of isotope ratio measurements” (Bandura et al. 2000).   

Eleven groundwater samples and one field duplicate sample were sent to Frontier Geosciences 
for the analysis of total and dissolved lanthanides.  The samples for the lanthanides analysis were 
collected in 500 ml high-density polyethylene (HDPE) bottles supplied by Frontier Geosciences.  
Each bottle was preserved with nitric acid in the field.  The samples for dissolved lanthanide 
analysis were filtered in the field through a 0.45 micron filter.  The digestion was conducted 
using in-house SOP Frontier Geosciences-111, which specifies a strong multi-acid digestion for 

108337



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-161 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-161 

solid samples using hydrofluoric, nitric, and hydrochloric acids.  The lanthanide analysis was 
conducted by an ICP-MS technique similar to EPA method 6020 as specified in in-house SOP 
Frontier Geosciences-054.4 (FGS 2001). 

Additionally, to evaluate the potential for lanthanides to adsorb to the filter material, a secondary 
filtration sample was generated for three samples.  The results of the secondary filtration QC 
sample analyses are summarized below and are discussed in detail in DVR 44 in 
Appendix 2.11-1.   

The results for the lead isotopes analysis and the total and dissolved lanthanides analysis were 
reported in one summary data table. 

Evaluation of Potential Matrix Effects on Dissolved Lanthanide Analysis 
The laboratory suggested doing adsorbance testing on the filter material to differentiate between 
filtration and adsorbance in order to have a true dissolved determination of lanthanides.  At three 
sites, two field-filtered metals (lanthanides) aliquots were prepared, one of which was filtered a 
second time in the field.  The difference in concentration between the single-filtered and double-
filtered samples should be an indication of the amount of lanthanides adsorbance on the specific 
filter media.   

To evaluate the magnitude of adsorption of lanthanides on the filter, the ratio between the 
primary and secondary filtration results (i.e., D01N/D02N) was calculated.  Results for one of 
the three samples (MMW-30A) yielded a ratio of 1.42, whereas the ratios for the other two 
samples were 1.01 and 1.06.  However, the field duplicate results for dissolved lanthanides 
suggested that the observed differences between for the D01N and D02N results for the 
MMW-30A location were attributable to sample heterogeneity rather than adsorption of the 
lanthanides on the filter because the average relative percent difference (RPD) between the field 
duplicate results was 55 percent.  This conclusion was further supported by the turbidity 
observed for the MMW-30A sample; the turbidity for MMW-30A was 29.2 nephelometric 
turbidity units (NTU) whereas the turbidity for the other two samples were 8.0 and 7.4 NTU.  
With the difference noted for sample MMW-30A likely being attributable to sample 
inhomogeneity, the comparison of the dissolved lanthanide results for the D01N and D02N is 
considered to indicate that there was little or no adsorption to the filter material for any of the 
three sets of samples. 

2.11.2.2 Roadside Rock Pile Characterization 

In the summer of 2005, selected samples from drill chips resulting from the installation of the 
geotechnical SIs were selected and analyzed in order to provide additional data for assessing the 
nature and extent of the groundwater contamination found in the colluvial materials under the 
roadside rock piles at the Molycorp mine.  The drill chips were collected in July, October, 
November, and December of 2004 and June of 2005.  The objective, approach, sampling and 
analysis plan, and limitations for this supplemental investigation are presented in the Rock Pile 
Characterization Work Plan (URS 2007h).   
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The rock pile investigation required the use of many non-routine analytical methods and 
additional laboratories.  Section 2.8 discusses the Roadside Rock Pile Characterization 
investigation and provides a flow chart (Figure 2.8-2) for sample processing and analysis.   

The sample buckets of interest were brought to the URS office in Denver for shipment to the 
analytical laboratories.  The sample aliquot for thin section analysis, selected and isolated during 
field activities, was removed from each bucket and sent under proper COC to DCM Science 
Laboratory, Inc. (DCM) in Wheat Ridge, Colorado, for analysis.  The remainder of the sample 
was shipped under proper COC to SVL in Kellogg, Idaho, for sample processing and analysis.  
Following sample processing, SVL submitted specified sample aliquots to STL-Burlington for 
routine RI sample analysis and to DCM for additional petrographic and heavy mineral analysis 
(see Figure 2.8-2).   

The subsections below discuss the analytical testing conducted by each entity.  Section 2.11.2.2.1 
discusses the sample processing and analyses conducted by SVL.  Section 2.11.2.2.2 discusses 
the routine RI sample analyses conducted by STL-Burlington.  Section 2.11.2.2.3 discusses the 
sample analyses conducted by DCM. 

2.11.2.2.1 Sample Processing and Chemical Analyses Conducted by SVL 
After receipt of the samples, SVL processed the samples.  The first step in processing was to 
send samples through a riffle splitter to divide the sample into halves.  One half was returned to 
the site in the original bucket as an archive.  The other half was used for sample processing and 
analysis. 

Prior to sample processing and analysis, a representative portion of the bulk sample was 
subjected to particle size distribution analysis using screens and sieves.  The particle size 
distribution analysis was conducted by SVL using ASTM D422 and additional procedures 
outlined in an internal laboratory SOP for additional sieve sizes.  The bulk sample was passed 
through a series of screens and sieves including 2 inch, 1½ inch, 1 inch, ¾ inch, 3/8 inch, and #4, 
#10, #20, #40, #60, #80 #100, and #200 following the ASTM protocol.  Interpolation from these 
data can be used to derive standard soil texture classifications per various schemes such as those 
defined by ASTM, USDA, National Bureau of Standards, etc.  Any material passing the 200 
mesh screen was sent to STL-B for the hydrometer portion of the particle size distribution 
analysis. 

At the completion of the particle size distribution analysis, all material retained on the sieves, 
with the exception of the material passing the 200 mesh sieve, was returned to the bulk sample.  
Size reduction of the bulk sample was accomplished by crushing and pulverizing.  The final 
processed sample sizes included less than 1 cm, less than 2 mm, and 0.25 mm.  Different 
analyses were conducted on each of the size fractions and these are discussed below.   

Aliquots of the less than 1 cm size fraction were utilized for the generation of three leachates, an 
SPLP leachate with a 2 to 1 ratio of liquid to solid, an SPLP leachate with a 3 to 1 ratio of liquid 
to solid, and a shake flask leachate.  Aliquots of the less than 2mm size fraction were used to 
generate the leachate for the 5-minute field leachate test (FLT) and the leachate from the 18-hour 
continuation of the FLT.  Table 2.11-9 provides additional details regarding the procedures used 
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to generate the various leachates that were analyzed.  Table 2.11-2 lists the analyses conducted 
on the SVL-generated leachates and all leachate matrices.  For this investigation, the RI metals 
list was modified to include silica (Si). 

Approximately 50 grams of the less than 2mm size fraction was further pulverized.  Acid-base 
accounting (ABA) and sulfur forms analyses were conducted on material passing a –60 mesh 
sieve (i.e., 0.25 mm).  The ABA analyses were conducted by a modified Sobek methodology 
(Sobek et al. 1978).  The parameters reported included total sulfur, nitric acid extractable sulfur 
(“pyritic”), hydrochloric acid extractable sulfur (“sulfate”), residual sulfur, acid neutralizing 
potential (ANP), acid generating potential (AGP [calculated from the “pyritic” sulfur]), and net 
acid neutralization potential (NANP).   

Additionally, SVL sent aliquots of the different size fractions to other laboratories for analyses as 
summarized below. 

• SVL sent aliquots of the less than 1 cm and less than 2 mm size fractions to STL-
Burlington for analyses discussed in Section 2.11.2.2.2.  Additionally, any material 
passing the final sieve (200 mesh) in the particle size distribution analysis was sent to 
STL-Burlington.   

• SVL sent an aliquot of the less than 2 mm size fraction to DCM for the analyses 
discussed below in Section 2.11.2.2.3. 

2.11.2.2.2 Routine RI Chemical Analyses Conducted by STL-Burlington 
STL-Burlington received sample aliquots of three differing particle size fractions from SVL.  
Different analyses were conducted on the differing size fractions as summarized below.   

• The less than 2 mm size fraction of all samples was analyzed for the routine RI metals 
and silica as well as fluoride, chloride, and sulfate as specified in Table 2.11-6.   

• The standard 20 to 1 SPLP leaching procedure was conducted on the less than 1 cm size 
fraction of all samples.  The resultant SPLP leachate was analyzed for the RI metals plus 
silica, anions, and other inorganic parameters as specified in Table 2.11-5.   

• The sample portion passing the 200 mesh sieve at SVL, if any, was sent to 
STL-Burlington for the hydrometer portion of the particle size analysis using method 
ASTM D422.  All results from the STL-Burlington hydrometer test were rejected during 
data validation because of a discrepancy between the documented amounts sent by SVL 
and the amounts received by STL-Burlington. 

The data validation report pertinent to the chemical analyses performed by SVL and STL for this 
event is DVR 54 in Appendix 2.11-1. 

2.11.2.2.3 Mineralogical Analyses Conducted by DCM 
Table 2.11-10 lists the mineralogical analyses conducted on samples collected from the roadside 
rock piles.  The mineralogical analyses were conducted at DCM (an off-site commercial 
laboratory).  Ron Schott was the lead investigator for the program.  DCM conducted a 
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specialized series of petrographic and heavy minerals analyses of selected samples from the rock 
pile characterization investigation.   

Petrographic analysis was conducted by examination of thin sections.  The sample aliquot 
submitted to DCM for thin section analysis was a representative rock from the bulk sample 
material in the archived bucket.  A visual estimation was made by DCM to identify the 
predominant rock-types present in the sample.  A sample from the predominant rock-type was 
selected, cut, mounted, and polished as a thin section.  A standard polished thin section was 
prepared from each sample for study by transmitted and reflected polarized light microscopy.  
When possible a 400-point modal analysis was performed to quantify mineral phases.  Some 
samples, due to extreme alteration, were evaluated by x-ray diffraction (XRD) and visual 
estimates in thin section.   

DCM also performed the XRD and heavy mineral analyses on processed sample aliquots sent to 
DCM by SVL.  SVL prepared the rock sample aliquots by crushing to 2 mm and approximately 
1,200 to 1,800 grams was sent to DCM in HDPE bottles.  At DCM, a quartering technique was 
used to obtain representative splits from each sample.  One aliquot was analyzed by XRD.   

A second aliquot was subjected to heavy mineral separations.  The split was weighed to the 
nearest 0.1 gram at DCM and then sieved to collect the –35+100 mesh material.  The –35+100 
fraction was weighed to nearest 0.1 gram and poured into a separatory funnel along with 
tetrabromomethane (S.G.=2.96).  The slurry was stirred thoroughly with a glass rod and allowed 
to settle.  The heavy minerals were removed through a stopcock assembly washed with acetone, 
air-dried, and weighed to the nearest 0.00001 gram.  

A representative portion of the heavy minerals from each sample was prepared as a standard 
polished thin section for analysis by transmitted and reflected polarized light microscopy.  A 
point count method was employed to randomly select 400 grains for identification and 
quantification.  Each grain was identified using standard optical techniques and crystal 
morphology.  In addition XRD studies of some individual grains were conducted for 
confirmation of some phases.  Photomicrographs of relevant phases are included for 
documentation. 

The results were reported in 26 reports.  The data analysis is discussed in Section 4.2. 

2.11.2.3 Arsenic Speciation for Fish Tissue Samples 

Splits of 30 rainbow trout samples (Section 2.7.3) were sent to Battelle Marine Sciences 
Laboratory in Sequim, Washington, for analysis of inorganic arsenic by EPA Method 1632A.  
Thirteen of these samples were fillet samples which are representative of the portion of the fish a 
human would consume.  The rest were the remains of the fish after filleting.  These analyses also 
included results for monomethylarsenate (MMA) and dimethylarsenate (DMA).  Battelle also 
performed analyses for total arsenic by ICP/mass spectrometry.  Sixteen of the split samples 
were also sent to STL’s Savannah laboratory for analysis of arsenic by graphite furnace atomic 
absorption (GFAA) spectroscopy in order to help evaluate whether the ICP/mass spectrometry 
method results could represent false positive results due to matrix interferences. 
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2.11.3 Bioassay Toxicity Analyses 
Bioassay toxicity tests expose groups of organisms to environmental samples and laboratory 
controls for a specified period to assess potential effects.  Endpoints evaluated as part of the 
assays may include survival, growth, and/or reproduction.  Analyses of variance (ANOVA) are 
used to determine if difference in a measured endpoint for organisms exposed to a test sample 
are significantly different from responses obtained from organisms exposed to field reference 
sites or laboratory control materials.   

During the course of the RI, bioassay toxicity tests were conducted on selected samples of 
selected media during selected sampling events.  Table 2.11-11 lists the toxicity bioassay 
analyses conducted on selected samples of selected media.  Surface water bioassay testing is 
further discussed in Section 2.7.9.  Sediment bioassay testing is further discussed in Section 
2.7.10.  The soil bioassay tests using rye grass and earthworms are further discussed in Sections 
2.5.4 and 2.6.4, respectively.   

Prior to use, the pH of all soil samples used for ryegrass and earthworm bioassay was measured.  
The pH was adjusted for soil samples to meet the method criteria for ryegrass bioassay before 
samples were split for ryegrass and earthworm bioassays.  Adjusted pH values were within the 
bounds established in the methods for target species (pH>6 for rye grass and between 4 and 10 
for earthworms).  A table contained in Section 2.6.4 provides a summary of the pH adjustments.  
Evaluation of the effect of this pH adjustment on meeting project objectives is described in 
Sections 2.5.4 and 2.6.4. 

2.11.4 Population and Community Structure Analyses 
During the course of the RI, field evaluations of population and community structure were 
conducted during selected sampling events.  Table 2.11-12 lists the population and community 
evaluations conducted.  With regard to aquatic biota, Section 2.7.2 discusses the evaluation of 
fish populations, Section 2.7.4 discusses the evaluation of benthic invertebrate populations, and 
Section 2.7.7 discusses the evaluation of periphyton populations.  Section 2.5.3 discusses plant 
community characterization.  Section 2.6.5 discusses the soil fauna community structure 
evaluation. 
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2.12 DATA MANAGEMENT PROCEDURES 
In this section, the specific data management procedures are discussed.  Section 2.12.1 discusses 
data management activities from the time of sample collection to shipment to the laboratories.  
Section 2.12.2 discusses data management activities from the point of sample receipt at the 
laboratory to assessing data quality and transmitting qualifiers to the database administrator.  
Section 2.12.3 discusses the electronic database system, its basic structure, security, and 
procedures for entering data. 

2.12.1 Data Management During Field Activities 
This section describes the sample management procedure used for RI sample collection.  Sample 
management procedures followed are detailed in SOP 9.0 (URS 2007d) with the exception that 
additional custody procedures were implemented based on Site logistics.  Because the Fed Ex 
office was an hour away from the Site, and the pick up time at Fed Ex was 2:30 pm, it was 
necessary to store samples overnight in the sample management office and ship them the 
following day because sample collection lasted until 6 pm or later most days.   

2.12.1.1 Sample Management Office 

A permanent and secure on-site sample management office was maintained in one of the trailers.  
The sample management office contained four refrigerators and four freezers as well as tables, 
chairs, and all necessary items for shipping samples such as blank forms, pens, and shipping 
materials.  The sample management office was locked when the sample manager or field 
manager was not present at the field office.  Sample custody was tracked at the Site from the 
time of sample collection through the time of sample shipment.  The subsections below describe 
each step of the custody process. 

2.12.1.2 Bottle Code System 

To facilitate simplicity in managing all of the various sample containers, a bottle code system 
was devised.  The bottle codes consisted of a “W” for water samples and an “S” for solid 
samples followed by a dash and a number.  The number corresponded to a bottle type and 
analysis combination.  For example, a W-1 bottle code corresponded to a 1-liter polypropylene 
bottle preserved with nitric acid for the analysis of total metals.  A W-2 bottle code corresponded 
to a 1-liter polypropylene bottle preserved with nitric acid for the analysis of dissolved metals.  
The bottle code system was a short-hand system that facilitated verbal and written 
communication between samplers, sample manager, and the laboratories.  The bottle code 
system is defined in the project files.   
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2.12.1.3 Field COC Forms 

Field COC forms were used to track custody of samples from the time of sample collection until 
transfer to the sample management office.  The field personnel entered the field ID, date and 
time of collection, and bottle codes for all containers filled at a sample location onto a field COC 
form.  When samplers arrived at the sample management office, they organized their containers 
on tables with the associated field COC forms.  The sample manager compared the field COC 
forms against the bottle labels.  If discrepancies were found, the samplers and sample manager 
discussed the problem and appropriate corrections were made to sample labels or the field COC 
form.  All corrections were initialed and dated.  After reconciling the field COC against the 
bottles, the sampler signed the form to relinquish the samples and the sample manager signed the 
form to acknowledge receipt of the samples.  All field COC forms are retained in the project file. 

2.12.1.4 Logbooks and Field Data Sheets 

Each sampling team and the sample manager maintained logbooks per SOP 9.0 (URS 2007d) 
and the SOPs for sampling the various media.  Each SOP included pertinent field data sheet 
forms to be completed with all field activities.  The majority of the sample collection data is 
recorded on the pertinent field data sheets; rather than duplicating information on field data 
sheets and in logbooks, the logbooks and field data sheets cross-reference each other.  The 
logbooks and field data sheets are maintained in the project files. 

2.12.1.5 Custody on Sample Storage Units 

Due to sample shipping logistics, samples were routinely held overnight in the sample 
management office.  After accepting custody of the samples by signing the field COC form, the 
sample manager logged all samples into the storage units (refrigerators maintained at 4°C for 
most samples and freezers maintained near -10 °C for fish and benthic macroinvertebrate tissue 
samples).  Each storage unit had a unique ID and its own logbook to track when (date and time) 
samples were placed into and removed from the storage unit as well as who transferred the 
samples in and out of the storage units.  A separate entry line was used for each sample container 
and each container was denoted by its bottle code.  When a logbook was completed, a new one 
was started.  The cover of each logbook includes the start and end date of the logbook.  The 
storage unit logbooks are retained in the project files.  Samples were distributed into refrigerator 
units in an organized fashion that facilitated sample packing the following morning.  

At the end of each day, after all samples were transferred to the storage units, and whenever the 
sample manager or field manager was not present in the office, the sample management trailer 
was locked such that samples were secure during absences and overnight storage.   

2.12.1.6 Sample Shipping 

Each morning, samples were prepared for shipping by signing them out from the storage units 
and preparing them for shipment to the analytical laboratory in accordance with SOP 9.0 
(URS 2007d).   
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The sample manager began by preparing the necessary number of coolers and shipping 
paperwork (i.e., master airbill and luggage tags using the Fed Ex multi-piece shipping [MPS] 
system) based on the samples in the storage units.  The master airbill number and number of 
coolers was recorded in the sample management logbook.   

Coolers were packed one at a time by signing out a set of samples from the storage units and 
entering them onto the laboratory COC form and analysis request form.  The sample manager 
and sample manager’s assistant double-checked the laboratory COC form against the samples 
signed-out before packing the samples into the cooler.  After it was verified that the laboratory 
COC form was complete and correct, the coolers were packed in accordance with SOP 9.0 
(URS 2007d), with an addition that a third custody seal was placed over the knotted end of the 
interior sample bag before the cooler was closed.  The original COCs and one carbon copy of the 
3-ply form were sent to the laboratory with the samples.  All three custody seals per cooler 
included the cooler number, the sample manager’s name, date, and time at which the cooler was 
sealed and made secure for transport to the laboratory.  In addition, this time was recorded as the 
relinquishment time on the COC form sealed in the coolers. 

After packing the last cooler, the sample manager completed the master airbill and retained a 
copy for the file.  Then the sample manager transported all coolers to the Fed Ex office in Taos, 
New Mexico.  Upon returning to the sample management office, the sample manager faxed 
copies of the COCs to analytical laboratories.  Carbon copies of the laboratory COCs, are 
retained in the project files and are included in the data packages.  Additionally, electronic 
images of the COC forms, signed by the laboratory upon receipt, will be submitted in PDF 
format to EPA.  Also included in the project files are the fax cover sheets and shipping airbills.   

Generally, the samples shipped were collected the previous day and held overnight in the storage 
units.  However, there were instances where samples were shipped the day they were collected.  
In this case, samples were received by the sample manager and immediately packed for shipment 
such that there is no record of them being stored on site in the refrigerator units. 

2.12.1.7 Sample Tracking 

For each sampling event, an internal tracking spreadsheet was prepared prior to sampling.  The 
spreadsheet included bottle codes and planned QC sample locations.  The spreadsheet was 
updated with sample collection dates and samplers’ initials when samples were relinquished to 
the sample management office.  Any pertinent notes about samples were added to the 
spreadsheets for later reference during data validation and write-up of field activities.  All sample 
tracking spreadsheets are maintained in the Molycorp project files.  Section 2.11 summarizes the 
media sampled, analyses performed, and laboratory used for each sampling event. 

2.12.2 Data Tracking and Quality Assessment 
The chemical data were reported in data packages complete with all supporting raw data.  Upon 
receipt, the data packages were logged into an internal tracking spreadsheet and assigned to a 
data reviewer for data validation.  In order to assess the overall usability of the data, all chemical 
data packages received were validated in accordance with the provisions of the Administrative 
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Order on Consent approved QAPP (URS 2007b) and SOP 12.1 (URS 2007d).  The data 
validation procedures are summarized in Section 2.11 and a detailed discussion is provided in 
Appendix 2.11-1.  The data qualifiers, along with reason codes and bias codes were entered into 
the electronic database system as discussed in Section 2.12.3.  

Data qualified as non-detect or as estimated are considered usable for meeting project objectives, 
whereas data qualified as unusable (“R”) are not.  As a result of the data validation effort, 
approximately 99.3 percent of the RI data set was assessed as being usable for meeting project 
objectives.  The following summarizes the quantity of valid data as well as the effect of rejected 
data on making project decisions. 

Valid Data 
The table below presents the total number of field sample analyses results qualified as unusable 
(“R-flagged”), estimated (“J”- flagged), and non-detect (“U”-qualified) as well as the 
corresponding percentage.  The totals reflect qualification issued to primary field samples for RI 
and GSI samples; field QC samples, field parameters, and calculated parameters were excluded 
from the counts. 

Qualified Data Summary 

 Result Count Percentage of Total 
Total Number of Analytical Results 312,826  
Number of R-flagged Results (rejected) 2,061 0.7 
Number of J-flagged Results (estimated) 56,322 18.0 
Number of U-flagged Results (non-detect) 13,733 4.4 
Number of Unqualified Results 242,851 78.1 

Note: The sum of the percentages is greater than 100% because some results received 
qualification as both estimated (J) and non-detect (U). 

 

As shown by the table above, greater than 99.3 percent of the analytical RI data were considered 
acceptable for use in meeting project objectives as qualified (i.e., only 0.7 percent were rejected).  
Many sample results were qualified as non-detect (“U” flagged) on the basis of contamination 
identified in the laboratory blanks.  Additionally, many results were qualified as estimated (“J” 
or “UJ”) based on a variety of reasons.  As noted earlier, the DVRs for each sampling event 
provide the detailed discussion regarding all data qualifiers assigned (Appendix 2.11-1). 

Effect of Rejected Data on Project Decision Making 
Approximately 0.7 percent of the field sample analysis results were qualified as unusable (“R” 
flagged).  As explained below, the data user should note that the vast majority (77 percent) of 
rejected data was due to two issues, neither of which affects the ability to make project decisions.   

The first major cause of rejected data (approximately 57 percent of all rejected data) was 
discussed earlier in Section 2.11.1.5.3 on matrix-related analysis challenges.  In this section, it 
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was explained that the total metals data for several groundwater and surface water samples from 
the first two sampling events were rejected due to poor comparability with historic results in 
combination with matrix-related effects, which were eliminated by dilution prior to analysis.  
Re-analyses were conducted for the dissolved metals analysis of the affected samples, as 
ecological risk-based evaluations would generally be made using the dissolved metals results, 
rather than the total metal results.  For groundwater human health risk based evaluations, the 
dissolved fraction generally mimics the total fraction results owing to use of low-flow purging of 
wells and the component of groundwater that moves through the aquifer is adequately described 
by the dissolved fraction results.  Due to logistics and time restraints, re-analyses were not 
considered warranted for the total metals samples.   

The second major cause of rejected data (approximately 29 percent) was improper sample 
location for some soil samples.  In most cases, replacement samples were collected at the proper 
locations such that there was no effective loss of data.  The replacement samples were given a 
unique field ID.  The initial results were rejected so that they would be excluded from the 
useable data set.  Because the vast majority of rejected data were either not crucial to risk-based 
evaluations, or were compensated for by results for replacement samples, the amount of rejected 
data, 0.7 percent, is not considered to affect the overall robustness of the data set.   

With the analytical completeness being 99.3 percent, it is considered likely that the ability to 
make project decisions will not be limited due to a lack of valid data. 

2.12.3 Database Management 
For the purposes of gathering, storing, evaluating, and reporting all of the diverse types of 
information necessary to perform the RI, a relational database design as documented in SOP 10.0 
(URS 2007d) was implemented.  The database structure designed for this project provided a 
standardized format for the storage of expected data types that would be used for making project 
decisions.  The database structure provided a secure mechanism for maintaining the integrity of 
the data by enforcing strict rules on the relationships of the data contained within the database.  
In addition to the master database, a front-end Database Management System (DBMS) provided 
additionally security and a standardized interface for the entry, checking, and reporting of field 
and laboratory data.  The following provides an overview of various aspects of the database 
system including: 

• Data security 

• Database design modifications 

• Table and relationship modifications and table additions 

• Manual data entry procedures 

• Electronic data entry procedures 

• Data validation flag updates 

• Other data entry 
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• Historic data entry 

• Data changes 

• Electronic deliverables 

Data Security 
For the purposes of this project, the design master database was stored on a secure network in a  
folder with restricted access to only those personnel that were trained in the use or operation of 
relational database software (in this case Microsoft Access) and that required access to the 
information, or were otherwise approved by the project manager.  SOP 10.0 Section 5.3 
(URS 2007d) identifies that direct access to the database through Microsoft Access is password 
protected.  This was accomplished through the password protection to access the network and 
restriction of access to the folder containing the database to designated personnel.   

Database Design Modifications 
The master database design initially incorporated elements necessary for the storage of specific 
site-related information, groundwater elevation measurements, field data collection, sample 
collection information, and laboratory measurements in five main tables and numerous 
associated lookup tables as specified in SOP 10.0 (URS 2007d).  Through the course of the 
project,  there were some minor modifications made to some of the main tables, and also to some 
of the relationships between the tables.  New tables were also added to the database that served 
to manage information that the original structure was not designed to maintain.  Table 
modifications, relationship modifications, and table additions with a description of the table 
purpose are discussed below. 

Table and Relationship Modifications and Table Additions 
Early in the project, it was discovered that managing the field data would be more efficient if the 
data were contained within the same tables as the chemistry samples and results.  The data 
originally contained within the table Field_Measurements were parsed into the 
Chemistry_Samples and Chemistry_Results tables for more efficient data storage and reporting. 

In a few circumstances it was determined that additional fields added to select tables could 
enhance the information stored to better classify and interpret the data.  For example, the fields 
Site_Alias, Exposure_Area, and Depth_to_Bedrock were added to the Sites table.  The field IDL 
(which contained the laboratory Instrument Detection Limit [IDL] for the parameter 
measurement) was added to the Chemistry_Results table.  Some of the relationships between the 
tables as diagramed in Figure 1 of SOP 10.0 (URS 2007d) were modified to better ensure 
integrity of the data.  These include the relationships between the Parameter_Lookup table and 
the Chemistry_Results table, and the relationship between Flag_Reason_Lookup and the 
Chemistry_Results table.   
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Additional tables were added as necessary to the master database to incorporate information or 
measurements that did not conform to the standard table structures.  These table additions and 
the information types embodied within the tables are summarized below. 

Table Name Table Purpose 
MA Reference Table and the 
associated look-up 

Related to the Chemistry_Samples table via the Samp_ID field.  Provides a 
definitive location code by sample ID to determine appropriate data use.  The 
associated Look-Up table provides descriptions to the location codes. 

Particle Size Final  
(Field, Lab, FRP and samplers) 

Particle size tables were incorporated as necessary to contain particle size 
data collected as part of the RI. 

PM10 Meteorological data Contains Particulate Monitoring data (10 micron) collected during the course 
of the RI. 

ECO and associated look-up Contains Ecological data collected prior, during, and subsequent to the RIFS 
investigation.  The associated look up provides additional definitions of terms 
used in the ECO table. 

Soil Site Type table Provides a complete list of the Soil sample types collected as part of the RI.  
Bioassay_Field Contains terrestrial and plant bioassay data, and invertebrate community 

structure data measured during the RI. 

Samples_Terrestrial_ Vert, 
Terrestrial_Trap_Night_Data, and 
BOC_MB_Calc 

Three related tables that contain information about the terrestrial vertebrates 
trapped, collected, and analyzed for chemical constituents during the RI.  The 
BOC_MB_Calc table contains chemistry result data that have been calculated 
from the relative masses of the terrestrial vertebrate parts and recombined to 
represent the whole body.  

Fish Sample Weight Fish sample weight table contains the data necessary to calculate the fish 
whole body concentrations. 

Plant_soil_sample_ID’s Provides a cross reference of plant samples to the associated soil sample in 
which the plant was growing. 

RIFS_WIS_Dual_Samples Provides a cross reference of the samples that were collected for the WIS 
which also served the needs of the RI data collection. 

Vegetation Community Structure Contains terrestrial vegetation community structure data measured during the 
RI. 

Vegetation data aspect Contains the exposure direction a vegetated slope faces. 

Historic Data table summary (See 
Below) 

Provides a listing of the historic data reports, the information contained 
therein, and the status of historic data entry to the master database. 

 

Manual Data Entry Procedures 
One of the purposes of the DBMS system was that it served as an interface to the master 
database to more effectively manage manual data entry.  To reduce typographic error during the 
data entry process, drop-down menus restricted to appropriate valid values were used whenever 
possible.  Additionally, fields that were necessary to identify the appropriate record(s) for update 
but did not require update themselves were protected in a read-only status.  All manual data 
entries or updates were 100 percent reviewed for accuracy and completeness.  Any discovered 
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data entry errors were corrected, and the subsequent corrections reviewed at 100 percent.  This 
process was performed until no further corrections were identified. 

Field data entry to the database was coordinated subsequent to each field sampling effort.  Upon 
completion of the field sampling, and after an internal review of the field data sheets was 
performed, the field data sheets were provided to the database manager.  The database manager 
or qualified designee manually entered the relevant information using the DBMS interface.   

Copies of COC forms were also provided to the database manager, and relevant sample 
information was entered via the DBMS into a temporary table contained in the master database.  
This information was used to both verify that the laboratory accurately logged-in the field sample 
ID and to determine the completeness of the electronic data deliverables (EDDs). 

Electronic Data Entry Procedures 
EDDs were received via e-mail or secure FTP.  Once received, the EDDs were managed on a 
secure network and also backed up to external media for storage.  EDDs were loaded to the 
database using the DBMS interface and remained coded as “preliminary” until data validation 
flags were entered and verified.  The DBMS upload system provided a series of electronic 
checks to verify that the EDD was in the correct format and contained the proper values as 
defined by Valid Value lists for this project.  Problems identified with EDDs were referred back 
to the laboratory for correction until the EDD passed all of the DBMS checks.   

In the event that a laboratory was unable to comply with the EDD format requirements described 
in SOP 10.0, the data were hand entered into an EDD template format following the manual data 
entry procedures described above.  

For the purposes of electronic data storage, and because of the database design, the field sample 
ID must be unique for every sample collection.  The sample identification system described in 
SOP 9 (URS 2007d) uniquely identifies samples collected during one sampling event.  However, 
because many sampling points were sampled at regular intervals over time using the specified 
naming convention, it was necessary to provide a mechanism to uniquely identify samples 
collected from the same sampling point during different sampling events.  For this reason the 
DBMS appended sample IDs with a dash “-“ followed by the date of sampling formatted as a six 
digits, where the numbers represent MMDDYY.  This process occurred when electronically 
appending the imported laboratory EDD to the master database.  Because of this process, the 
sample IDs identified on the COCs do not match the database sample ID. 

Data Validation Flag Updates 
Data sheets from the hard copy data package were annotated by the data validators with the 
appropriate validation flags and supplied to the database manager for entry into the master 
database.  The Data Validation module of the DBMS was used for entering validation flags and 
flag reason codes.  Using this module, the user was only allowed to change the following fields:  
CONC, RL, IDL, IS_DETECT, DATA_FLAG, FLAG_REASON, and IS_FINAL.  Changes to 
the CONC, RL, IDL, or IS_DETECT fields were sometimes necessary where specific QA 
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guidelines were not met.  Sample result records that did not require qualification as a result of the 
validation process were updated with a colon “:” in the DATA_FLAG and FLAG_REASON 
fields to indicate that the data were validated and no qualifier was assigned.  For sample result 
records that were rejected as a result of the validation effort, the numeric fields containing 
concentration and detection limit information are assigned a Null value.  This was done to assure 
that rejected data were not inadvertently used during data analyses. 

Subsequent to individual data package validation, the chemistry personnel performed a collective 
assessment of the data collected during a sampling event which may have resulted in additional 
data qualifiers being added.  Any additional application of data flags as a result of this 
assessment was communicated to the database manager and entered into the database.  When the 
data validation effort was determined to be complete, the IS_FINAL field of the database was 
updated to TRUE. 

Other Data Entry 
Wherever possible, data provided to URS that was collected outside the original RI design (i.e., 
from supplemental laboratories or non-commercial laboratories) were formatted into the master 
data table schema for electronic upload to the database.  Data that did not conform to the 
database table structure designed for this project were managed and stored in tables as noted 
earlier.  

Historic Data Entry 
Numerous data have been collected by multiple entities at or near the Molycorp Site.  This 
information was collected prior, during, and has continued subsequent to the RI sampling period.  
Some of these data were provided to URS in the form of reports or occasionally as laboratory 
data sheets.  These reports were cataloged by URS in a project library and reviewed for 
information relevant to the RI process.  Additionally, a spreadsheet titled SUMMARY OF 
HISTORICAL DOCUMENTS was maintained and ultimately included as a table in the main 
database.  This document contains the report number assigned by URS, and a summary of 
information regarding the content of specific documents, and the status of data entry relative to 
the data in the report.  When the data in a historic report were determined to be of potential use, 
or when otherwise mandated, the data were entered into the master database.  To indicate the 
source of the data, the SDG_ID field was populated with the URS assigned report ID.  If specific 
sample delivery groups or lot identifiers were present in the report, this information was 
appended within the SDG_ID field to the URS assigned report number.  Because of the volume 
of data, numerous personnel were involved in the data entry process.  This necessitated the 
creation of a “historic data entry database,” which was maintained independent of the master 
database.  This facilitated data entry and subsequent 100 percent verification of that entry 
without imperiling the integrity of the RI data.  Once these data were verified, the information 
was electronically appended to the master database. 

During the process of entering historic data into the database, site ID and sample ID designations 
were revised to be consistent with the RI-assigned site names and the sample ID naming 

108351



Molycorp Remedial Investigation Report 
Section Two 

Revision No. 2 
July 3, 2009 

Page 2-175 of 2-176 

SECTIONTWO Site Investigation 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\4th Draft to CMI\Section 2\MASTER_Section 2_06-30-09_FINAL.doc  6/30/2009(4:50 PM) 2-175 

conventions specified in SOP 10.0 (URS 2007d).  First, site IDs contained in the historic reports 
were mapped to the RI-assigned site name wherever possible based on X-Y coordinate data, 
maps, or location descriptions contained within the historic reports.  In the event a report sample 
location was not consistent with an RI-assigned location, the Site ID and other associated site 
data were entered into the Sites table ‘as-is’ or with minor modification to the site name so as not 
create a conflict with the RI assigned site names.  Wherever possible, the report site ID was 
maintained in a field named “Site Alias” in the database Sites table.   

After determining the appropriate site ID for use in the RI for historic data, a sample ID was 
derived following the sample ID naming conventions specified in SOP 9.0 (URS 2007d) and 
summarized in SOP 10.0 (URS 2007d).  For example, a historic well water sample collected at a 
site with a site ID in the report of “Company Cabins” was assigned a site ID of  “Company 
Cabins Well” with a sample ID of “Company Cabins Well-D01N-GRW-090994” for entry into 
the RI database.  In this example, the historic site ID of “Company Cabins” was mapped to the 
RI site ID of “Company Cabins Well.”  The first component added after the site ID, “-D01N,” 
indicates the sample fraction, sequence number, and type.  The “D” indicates that the sample 
fraction is dissolved; the “01” indicates sample was the first sample collected at that location on 
that day, and the “N” indicates that the sample was a normal field sample (a “D” after the 
sequence number would indicate that the sample was a field duplicate).  The second component 
added, “-GRW,” indicates the sample matrix, in this case, groundwater.  The last component 
added, “-090994,” in this example, indicates the date collected; this sample was collected on 
September 9, 1994.  The procedures specified in SOP 10.0 inadvertently left out the portion of 
the sample ID designating the sample matrix (e.g., “GRW” for groundwater).  The naming 
conventions specified in SOP 9.0 were followed rather than the summary of  these conventions 
contained in SOP 10.0. 

A conscious effort was made to categorize the historic data using the same valid values applied 
to the RI data.  However, there was often not enough information provided within the reports to 
definitively apply codes in the valid values lists.  Additionally, data types were identified within 
these reports that were not part of the RI sampling and analysis plan.  Therefore, when necessary, 
the valid value lists were expanded as necessary to incorporate the irregularities of these data.  
Because the evaluation of the reports required an interpretation of analytical methodologies 
based on description or other very limited information, there is often less confidence in the 
historic data than those data collected under the RI Work Plan.   

Data Changes 
On occasion, changes were required to the database after the information was considered final as 
a result of the data validation.  Changes of this nature were only performed under the direct 
supervision of the data manager and every effort was made to keep these changes to a minimum.  
When a relevant change was made to information such that it might affect the use or evaluation 
of the data, SOP 10.0 Section 4.4.1 specifies that when a change of this nature is required, all 
assigned DBMS users will be notified via e-mail of the change.  Instead, a database change 
document was maintained as a running log of the relevant changes made to the RI data coded as 
final.  On the occasions that a copy of the database was made for distribution to EPA or other 
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project team members, this document accompanied the database to inform the data users of 
relevant changes.  Recipients of these copies of the database were responsible for notifying 
individuals to whom they had provided database output of any such changes to the database.  
EPA agreed that this procedure would be acceptable in lieu of the e-mail notification specified in 
Section 4.4.1 of SOP 10.0 (URS 2007d). 

Special correction procedures were applied if a field sample ID was identified incorrectly on the 
COC.  Per SOP 9 (URS 2007d), the field sample ID incorporated the site ID as part of the 
naming convention.  If the site portion of the field sample ID was incorrectly identified, the field 
sample ID was not changed in the database.  Instead the sample ID was associated with the 
proper site ID and/or other relevant information and the field error was documented in the 
appropriate data validation report.  Following this process a match between the field sample ID 
contained in the database and the COC form was maintained with the exception of the date string 
appended as described above.  

Electronic Deliverables 
As identified in SOP 10.0, copies of the database were distributed periodically to project team 
members.  These users were responsible for replacing their existing copy of the database with 
each update distributed.   

Also, as identified in SOP 10.0, the project spatial data was delivered in ArcView 3.2a format.  
The temporal span of the project necessitated update of the software used in the management of 
spatial data and the delivery of spatial information.  In an EPA/Molycorp meeting held June 9, 
2005, EPA agreed that ArcGIS 8.3 was an acceptable software package and data format for 
delivery of spatial data.  Subsequent deliverables used this format. 
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Table 2.1-1
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B Oct-02

B Oct-02

B Oct-02

B Oct-02

B Oct-02

B Oct-02

B Jan-03

Jan-03

B Oct-02

MSS1 - Mill Area

B Oct-02

Oct-02R

Oct-02R

B Jan-03

B Oct-02

B

MSS1-43 through 
MSS1-47

MSS1-49 and 
MSS1-50

MSS1-54 through 
MSS1-74

MSS1-52

MSS1-1

MSS1-17R

MSS1-19

MSS1-20R

MSS1-2 through 
MSS1-10
MSS1-11 through 
MSS1-16

MSS1-26

MSS1-27R

MSS1-21 through 
MSS1-23

MSS1-31 and 
MSS1-32

MSS1-34 through 
MSS1-42

MSS1-28

MSS1-29

MSS1-30

MSS1-33
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Table 2.1-1
MINE SITE SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
, B

ias
, o

r 
No

n-
Ra

nd
om

Sa
mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne

ra
l C

he
m

3

SP
LP

4

VO
Cs

5

SV
OC

s6

Pe
sti

cid
es

7

PC
Bs

8

PC
DD

s P
CD

Fs
9

Ex
plo

siv
es

10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

0-6" X X X X X X
0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" Jan-03 X X X X X X X

0-24" Jul-03 X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
MSS1-94 0-6" B Jan-03 X X X X X X X

0-6" X X X X X X X
0-24" X X X X X X X

MSS1-111 0-6" B Jan-03 X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
MSS1-114 through 
MSS1-116 TL B Nov-03 X X X X

0-6" X X X X X X X X
0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X

B Oct-02

B Jan-03

B Oct-02 and 
Jan-03

B Jan-03

B Oct-02

B Oct-02

B Oct-02

B Oct-02

B Oct-02

B Oct-02

R Oct-02

B Oct-02

R Oct-02

MSS2 - Administrative Area

MSS2-1

B Feb-03

MSS2-32

MSS2-56R and 
MSS2-57R

MSS2-43 through 
MSS2-54

B Jan-03

B

B Jan-03

B Jan-03

B Jan-03

MSS2-11 through 
MSS2-21

MSS2-2 through 
MSS2-10

MSS1-112 and 
MSS1-113

MSS1-95 through 
MSS1-110

MSS1-75

MSS1-76 and 
MSS1-77

MSS1-79 through 
MSS1-93

MSS1-78

MSS2-23 and 
MSS2-24
MSS2-26 through 
MSS2-30

MSS2-34 through 
MSS2-37

MSS2-58R2

MSS2-59

MSS2-39 through 
MSS2-41

MSS2-60
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Table 2.1-1
MINE SITE SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
, B

ias
, o

r 
No

n-
Ra

nd
om

Sa
mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne

ra
l C

he
m

3

SP
LP

4

VO
Cs

5

SV
OC

s6

Pe
sti

cid
es

7

PC
Bs

8

PC
DD

s P
CD

Fs
9

Ex
plo

siv
es

10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

0-6" X X X X X X
0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X

0-24" X X X X X X

0-6" X X X X X
0-24" X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X X
0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X X
0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

MSS4A2-3 through 
MSS4A2-10 R Oct-02

B Oct-02

B Oct-02

B Oct-02

B Oct-02

R Oct-02

R Oct-02

R Sep-02

R Sep-02

R Sep-02

R Oct-02

B Oct-02

R Oct-02

R Sep-02

B Jan-03

B Jan-03

B Oct-02

B Jan-03

R Oct-02

MSS3 - Mine Site Area

MSS4A1 - Capulin, Goathill North, and Goathill South Rock Piles

MSS4A2 - Sulphur Gulch, Middle, Sugar Shack South, Sugar Shack West Rock Piles

MSS2-62 through 
MSS2-65

MSS3-5 through 
MSS3-10

MSS2-66 through 
MSS2-81

MSS3-1 through 
MSS3-4

MSS2-61

MSS2-61A

MSS4A1-1

MSS4A1-2

MSS4A1-3 through 
MSS4A1-5

MSS4A1-9

MSS4A1-6 through 
MSS4A1-8

MSS3-11 and 
MSS3-12

MSS4A1-10

MSS4A2-1 and 
MSS4A2-2

MSS4A2-13 through 
MSS4A2-24

MSS4A2-11A

MSS4A2-12A

MSS4A1-11 through 
MSS4A1-18
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Table 2.1-1
MINE SITE SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
, B

ias
, o

r 
No

n-
Ra

nd
om

Sa
mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne

ra
l C

he
m

3

SP
LP

4

VO
Cs

5

SV
OC

s6

Pe
sti

cid
es

7

PC
Bs

8

PC
DD

s P
CD

Fs
9

Ex
plo

siv
es

10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

0-6" X X X X X
0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X
0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
MSS5-15 0-6" R Oct-02 X X X X

0-6" X X X X
0-24" X X X X

0-6" X X X X
0-24" X X X X

0-6" X X X X
0-24" X X X X

0-6" X X X X X
0-24" X X X X X
0-6" X X X X X

0-24" X X X X X

0-6" P X
0-24" P X

0-6" X X X X X X
0-24" X X X X X X

MSS8-13 through 
MSS8-15 B Oct-02

MSS8-75 and 
MSS8-76 B Jan-03

MSS8b - Historic Fueling Area

MSS8 - Other Mine Site Independent Sources
MSS8a - Explosives

B Oct-02MSS8-1 through 
MSS8-12

MSS4A3 - Blind and Sulphur Gulch North Rock Piles

MSS5 - Spring Gulch Rock Pile, Truck Shop Slice Area

MSS6 - Open Pit

MSS7 - Mine Site Scars

R Oct-02

R Oct-02

R Oct-02

R Oct-02

R Oct-02

B Oct-02

R Sep-02

B Oct-02

B Oct-02

B Oct-02

R Sep-02

R Sep-02

MSS7-1 through 
MSS7-10

MSS5-11 through 
MSS5-14

MSS5-16 through 
MSS5-19

MSS6-1 through 
MSS6-10

MSS5-1 through 
MSS5-6
MSS5-7 and 
MSS5-8
MSS5-9 and 
MSS5-10

MSS4A3-2 through 
MSS4A3-10

MSS4A3-11

MSS4A3-13

MSS4A3-15

MSS4A3-1

MSS8c - Landfills
MSS8-16 through 
MSS8-21 B Oct-02
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Table 2.1-1
MINE SITE SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
, B

ias
, o

r 
No

n-
Ra

nd
om

Sa
mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne

ra
l C

he
m

3

SP
LP

4

VO
Cs

5

SV
OC

s6

Pe
sti

cid
es

7

PC
Bs

8

PC
DD

s P
CD

Fs
9

Ex
plo

siv
es

10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

0-6" X X X X X X
0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X X X

0-24" X X X X X X

0-6" P X
0-24" P X

P X
P X

0-6" X X X X X
0-24" X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X X X

0-24" X X X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X X X
0-24" X X X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X X X X

0-24" X X X X
0-6" X X X X X X X

0-24" X X X X X

Reference for Mine Site 

B Jan-03

MSS8-65 through 
MSS8-74

MSS8-59 through 
MSS8-61
MSS8-62 through 
MSS8-64

B

Oct-02

R Oct-02

R Oct-02

MRSS-17

MRSS-16

MRSS-1 and MRSS-2

MRSS-3 through 
MRSS-15

R Oct-02

R

Jan-03

B Jan-03

MSS8-56 B Jul-03

MSS8-TF20 0-6" B Jan-03

MSS8-TF1 through 
MSS8-TF-5 B Oct-02

MSS8-57 and 
MSS8-58 B Jan-03

MSS8-49 B Jul-03

MSS8-50 through 
MSS8-55 B Jan-03

MSS8-43 through 
MSS8-48 B Jan-03

MSS8-41 and 
MSS8-42 B Jan-03

MSS8-35 through 
MSS8-40 B Jan-03

MSS8-33 and 
MSS8-34 B Jan-03

Oct-02

MSS8-28 and 
MSS8-29 B Oct-02

MSS8d - Truck Shop Area

MSS8e - Transformers

MSS8f - Core Shack and Former Carpenter Shop

MSS8-30 through 
MSS8-32 B
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Table 2.1-1
MINE SITE SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h
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nd

om
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r 
No
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om

Sa
mp
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d
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Cs
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sti

cid
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10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

0-6" X X X X
0-24" X X X X

Notes:
For details about the notes, see Table 2.11-3, Chemical Parameters Analyzed During the RI
1Metals include TAL metals plus boron and molybdenum 
2Anions include chloride, fluoride, nitrate, and sulfate

5VOCs - Volatile organic compounds 
6SVOCs - Semivolatile compounds 
7Pesticides - Organochlorinated pesticides 
8PCBs - Polychlorinated biphenyls 
9PCDD/PCDFs - Polychlorinated Dibenzo-Dioxins/Furans 
10Explosives 
11Field SC - Field specific conductance
12Field pH
13Particle Size - Particle size distribution
P    =  Only percent solids analyzed
TL  = Mill tailing

R Oct-02MRSS-18 through 
MRSS-20

3General chemistry includes ammonia, phosphorus (available), total kjeldahl nitrogen (TKN) (not analyzed for all samples), total 
  organic carbon (TOC), cation exchange capacity (CEC), sodium adsorption ratio (SAR), pH (paste), specific conductance (paste), 
  organic matter (not analyzed for all samples), percent solids  
4SPLP - synthetic precipitation leaching procedure; resultant leachate sample analyzed for metals, anions, and general chemistry 
  parameters, excluding TOC, TDS, and TSS
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Table 2.1-2
TAILING FACILITY SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
 or

 B
ias

Sa
mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne
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l C

he
m

3
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LP

4

VO
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5

SV
OC

s6
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cid
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7

PC
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DD

s P
CD

Fs
9

Ex
plo

siv
es

10

Fie
ld 

SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

Soil Area 11 - Dry/Maintenance Area
0-6" X X X X X X

0-24" X X X X X X

0-6" X X X X
0-24" X X X X

0-6" X X X X
0-24" X X X X

0-6" X X X X
0-24" X X X X X

W X
0-6" X X X X

0-24" X X X X
W X

0-6" X X X X
0-24" X X X X X

W X
0-6" X X X X

0-24" X X X X X
W X

0-6" X X X X
0-24" X X X X X

W X
0-6" X X X X

0-24" X X X X
W May-03 X

0-6" X X X X
0-24" X X X X
0-6" X X X X

0-24" X X X X
W Sep-03 X

0-6" X X X X
0-24" X X X X

W May-03 X
0-6" X X X X

0-24" X X X X
W May-03 X

R Jun-03

R

R

R

Jun-03

Jun-03

Jun-03

R Jun-03

R Jun-03

R Jun-03

R Jun-03

TSS14-7

TSS14-8

TSS14-9

TSS14-10

TSS14-3

TSS14-4

TSS14-5

TSS14-6

B Oct-02

TSS14-1

TSS14-2

R Jun-03

R Jun-03

TSS11-1 through 
TSS11-5

TSS12-1 through 
TSS12-4

Soil Area 11 - Dry/Maintenance Area

Soil Area 12 - IX Plant

B Oct-02

B Oct-02

Soil Area 13 - Pope Lake

Soil Area 14 - Tailing Impoundment

TSS13-1
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Table 2.1-2
TAILING FACILITY SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De

pt
h

Ra
nd

om
 or

 B
ias
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mp

le 
Pe

rio
d

Me
tal

s1

An
io

ns
2

Ge
ne

ra
l C

he
m

3
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LP

4

VO
Cs

5
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7
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9
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10

Fie
ld 
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11

Fie
ld 

pH
12

Pa
rti

cle
 S

ize
13

TSS14-1 4-12" R Nov-03 X X X X X
TSS14-2 0-8" R Nov-03 X X X X
TSS14-3 20-24" R Nov-03 X X X X
TSS14-4 8-16" R Nov-03 X X X X
TSS14-5 6-16" R Nov-03 X X X X X
TSS14-6 12-20" R Nov-03 X X X X
TSS14-7A 0-4" R Nov-03 X X X X X X
TSS14-8 0-8" R Nov-03 X X X X X
TSS14-9 15-28" R Nov-03 X X X X
TSS14-10 0-8" R Nov-03 X X X X

0-2" X X X X X* X X
2-6" X X X X X* X X
0-2" X X X X X
2-6" X X X X X
0-2" X X X X
2-6" X X X X
0-2" X X X X
2-6" X X X X
0-2" X X X X
2-6" X X X X
0-2" X X X X
2-6" X X X X
0-2" X X X X
2-6" X X X X

TSS17-1 0-6" B Nov-03 X X X X X
TSS17-2 through 
TSS17-12 0-6" B Nov-03 X X X X

TSS17-13 0-6" B Nov-03 X X X X X
TSS17-14 and 
TSS17-15 0-6" B Nov-03 X X X X

TSS17-16 0-6" B Nov-03 X X X X X
TSS17-17 0-6" B Nov-03 X X X X
TSS17-18 through 
TSS17-21 0-6" B Nov-03 X X X X X

TSS17-22 through 
TSS17-24 0-6" B Nov-03 X X X X

TSS17-25 0-6" B Nov-03 X X X X X
TSS17-26 0-6" B Nov-03 X X X X
TSS17-27 and 
TSS17-28 0-6" B Nov-03 X X X X X

B Nov-03

Soil Area 17 - South of Tailing Facility

TSS15-47 through 
TSS15-62

B Oct-02

B Oct-02

B Jan-03

B Jan-03

B Jan-03

B Jan-03

Soil Area 14 - Tailing Material

TSS15-5 and 
TSS15-6

TSS15-17 through 
TSS15-46

TSS15-11 through 
TSS15-16

Soil Area 15 - Area Potentially Affected by Windblown Particulate Deposition
TSS15-1 and 
TSS15-2
TSS15-3 and 
TSS15-4

TSS15-7 through 
TSS15-10
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Table 2.1-2
TAILING FACILITY SOIL SAMPLE SUMMARY

Site ID Sa
mp

le 
De
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h

Ra
nd

om
 or

 B
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d
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2
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SC
11

Fie
ld 

pH
12

Pa
rti

cle
 S
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13

TSS17-29 and 
TSS17-30 0-6" B Nov-03 X X X X

TSS17-31 0-6" B Dec-03 X X X X
TSS17-32 through 
TSS17-42 0-6" B May-04 X X X X

CR-1 0-2" R Jun-03 X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X

CR-3 0-2" R Jun-03 X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X
0-6" X X X X* X X

0-24" X X X X X
0-2" X X X X
0-6" X X X X

0-24" X X X X X
0-2" X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X
0-6" X X X X* X X

0-24" X X X X X
0-2" X X X X

CR-9 0-2" R Jun-03 X X X X
0-6" X X X X

0-24" X X X X X
0-2" X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X

CR-12 0-2" R Jun-03 X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X
0-6" X X X X

0-24" X X X X
0-2" X X X X

CR-15 0-2" R Jun-03 X X X X
CR-16 0-2" R Jun-03 X X X X

R Jun-03

Jun-03

R Jun-03

R Jun-03

CR-14

R Jun-03

R Jun-03

R Jun-03

R Jun-03

R

CR-8

CR-10

CR-11

CR-13

CR-2

CR-4

R Jun-03

R Jun-03

Cater Ranch

CR-5

CR-6

CR-7
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Table 2.1-2
TAILING FACILITY SOIL SAMPLE SUMMARY

Site ID Sa
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Notes:
For details about the notes, see Table 2.11-3, Chemical Parameters Analyzed During the RI.
1Metals include TAL metals plus boron and molybdenum 
2Anions include chloride, fluoride, nitrate, and sulfate

5VOCs - Volatile organic compounds 
6SVOCs - Semivolatile compounds 
7Pesticides - Organochlorinated pesticides 
8PCBs - Polychlorinated biphenyls 
9PCDD/PCDFs - Polychlorinated Dibenzo-Dioxins/Furans 
10Explosives 
11Field SC - Field specific conductance
12Field pH
13Particle Size - Particle size distribution
W  = Soil sample collected for dual purpose of RI and Wildlife Impact Study (See Section 2.10).
X* = Toxaphene not analyzed.

3General chemistry includes ammonia, phosphorus (available), total kjeldahl nitrogen (TKN) (not analyzed for all samples), total 
  organic carbon (TOC), cation exchange capacity (CEC), sodium adsorption ratio (SAR), pH (paste), specific conductance (paste), 
  organic matter (not analyzed for all samples), percent solids  
4SPLP - synthetic precipitation leaching procedure; resultant leachate sample analyzed for metals, anions, and general chemistry 
  parameters, excluding TOC, TDS, and TSS
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Table 2.1-3
 RIPARIAN SOIL SAMPLE SUMMARY

Site ID Sa
mp
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Soil Area 9 – Riparian Area in Mine Site Vicinity
0-6" X X X X X X X X

0-24" X X X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X
0-24" X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X
0-24" X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X X X
0-24" X X X X X X X
0-6" X X X X X X X

0-24" X X X X X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X
0-6" X X X X

0-24" X X X X

0-6" X X X X
0-24" X X X X X
0-6" X X X X

0-24" X X X X

Soil Area 9 – Riparian Area in Mine Site Vicinity

RRS-3 through 
RRS-8

Reference for Riparian Area in Mine Site Vicinity (reference sites on upper Cabresto Creek)

RIP-3 through 
RIP-7

RRS-9 and 
RRS-10

NR Aug-03

R Oct-02

RRS-11 through RRS-
16 Oct-02

RS-1

RS-2

RS-3 through 
RS-10

RIP-2

RIP-1

RIP-8 through 
RIP-10

Reference for Riparian Area in Mine Site Vicinity (reference sites on Red River)

RRS-1 and RRS-2

R Oct-02

R Oct-02

R Oct-02

NR Aug-03

NR Aug-03

R Sep-02

R Oct-02

Oct-02

NR Aug-03

Aug-03

Oct-02

NR

R

R

RS-11 Oct-02

RRS-17 and 
RRS-18

Soil Area 16 – Riparian Area Along Tailing Facility

RS-14 through 
RS-20

R Sep-03

R

RIP-11 and RIP-12

Tailing Facility Reference Riparian (reference for riparian are along tailing facility-lower Cabresto Creek)

RS-12

RS-13

RS-13A

R

R Oct-02

R Oct-02

R Oct-02RRS-19 through 
RRS-32
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Table 2.1-3
 RIPARIAN SOIL SAMPLE SUMMARY

Site ID Sa
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CGUFL1 through 
CGUFL5 0-6" NR Oct-02 X X X X

CGBUG1 through 
CGBUG5 0-6" NR Oct-02 X X X X

ERL-1 through 
ERL-5 0-6" NR Oct-02 X X X X

CGGTH1 through 
CGGTH5 0-6" NR Oct-02 X X X X

Notes:
For details about the notes, see Table 2.11-3, Chemical Parameters Analyzed During the RI.
1Metals include TAL metals plus boron and molybdenum 
2Anions include chloride, fluoride, nitrate, and sulfate

5VOCs - Volatile organic compounds 
6SVOCs - Semivolatile compounds 
7Pesticides - Organochlorinated pesticides 
8PCBs - Polychlorinated biphenyls 
9PCDD/PCDFs - Polychlorinated Dibenzo-Dioxins/Furans 
10Explosives 
11Field SC - Field specific conductance
12Field pH
13Particle Size - Particle size distribution

Riparian Area at Campgrounds/Cabins

3General chemistry includes ammonia, phosphorus (available), total kjeldahl nitrogen (TKN) (not analyzed for all samples), 
  total organic carbon (TOC), cation exchange capacity (CEC), sodium adsorption ratio (SAR), pH (paste), specific 
  conductance (paste), organic matter (not analyzed for all samples), percent solids  
4SPLP - synthetic precipitation leaching procedure; resultant leachate sample analyzed for metals, anions, and general 
  chemistry parameters, excluding TOC, TDS, and TSS

Goathill Campground

Eagle Rock Campground

Fawn Lake Campground

June Bug Campground
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Hunts Pond MID and Hunts 
Pond NW

Sampling of Hunt's Pond water was not part of the 
FSP.  It was part of a tailing spill investigation 
(URS 2004) under DP-933.

At the request of EPA, two locations in Hunt's Pond were sampled in May 2004.

Storm Event Sampling The FSP called for sampling of two storm events 
during summer 2003 using automatic samplers.

Two additional storm events were sampled during summer 2003.  Also, an additional 
post-storm event sample at RR-6 was collected in September 2003 at the request of 
EPA.

Table 2.2-1

Location ID Explanation of AdditionRI/FS Work Plan

ADDITIONS TO THE FSP1 FOR SURFACE WATER DATA COLLECTION AND SAMPLING DURING THE RI

RR-US-Spring39
RR-DS-Spring39

These river sampling locations were not originally 
part of the FSP.

These four river locations were added to the sampling program to help evaluate the 
spring collection systems at Spring 39 and Spring 13.  The locations are upstream and 
downstream of each collection system and each were sampled monthly from February 
2003 when the system began operation through September 2004.

RR-US-Spring13
RR-DS-Spring13

LR-4, LR-4U, LR-6 Additional sampling of these return flow ditches 
was not part of the FSP.

Sampling was conducted in May 2004 to further characterize the area south of the 
tailing facility.

Sampling of irrigation water at the terminus of 
North Ditch was not part of the FSP.

At the request of EPA, a single sample of irrigation water near the terminus of the 
North Ditch was sampled in May 2004.

SD-4, SD-5, SD-6, SD-7, 
ND-7, ND-8, ND-9, and 
LOWER CABRESTO 
CREEK 2

Sampling of these sites was not part of the FSP.  
All sites are irrigation ditches in Questa except 
LOWER CABRESTO CREEK 2 which is in 
Cabresto Creek near North Ditch.

At the request of a Questa homeowner, EPA sampled these sites in August 2005.

ND-6

RR-7, RR-10, RR11B, RR-
12, RR-13, RR-14, 
Columbine Creek

Decant Tailing impoundment water was collected at the 
Decant site during the RI to satisfy DP-933 
requirements. Sampling of this site was not part of 
the FSP.

EPA and Molycorp agreed to include the additional data collected to satisfy DP-933 
requirements from September 2002 through June 2006 in the RI database.  During this 
period, sampling and analyses were consistent with the sampling and analyses 
specified in the FSP.

Sampling of these sites for stable isotope analyses 
was not part of the FSP.  Columbine Creek was 
not a specified sampling site in the FSP.

These sites were sampled one time for analyses of stable isotopes and other water 
quality parameters.  Sites RR-7, RR-10, RR-14, and Columbine Creek were sampled 
in February 2004.  Sites RR-11B, RR-12, and RR-13 were sampled in April 2004.

RR-7, RR-10, RR-10A1, RR-
11A1, RR-11C, RR-12, RR-
13, RR-14, RR-16

These nine sites were sampled five additional 
times during the RI to satisfy DP-1055 
requirements.  This additional sampling was not 
part of the FSP.

EPA and Molycorp agreed to include the additional data collected to satisfy DP-1055 
requirements from September 2002 through June 2006 in the RI database.  During this 
period, sampling and analyses were generally consistent with the sampling and 
analyses specified in the FSP.

UPPER CABRESTO 
CREEK

Sampling of this site was not part of the FSP. This site was added to provide water quality data just downstream of the historical 
"Cabresto" aquatics sampling site.
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Table 2.2-1

Location ID Explanation of AdditionRI/FS Work Plan

ADDITIONS TO THE FSP1 FOR SURFACE WATER DATA COLLECTION AND SAMPLING DURING THE RI

Note:
1 URS (2007c).

ONFH

SW-12-WTP

STORM1, SUGAR SHACK 
WEST CATCHMENT, 
GHCC POND

Sampling of this river site was not part of the FSP.

Sampling of this tailing pond site was not part of 
the FSP.
Sampling of these catchments was not part of the 
FSP.

This site was added to document water quality at the fish hatchery.

This site was added to provide water quality data in the west tailing impoundment.

These sites were sampled for permit compliance.
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Location ID Location Description

Distance 
Downstream from 

Zwergle
(miles)

Zwergle Upstream of town of Red River and upstream of Zwergle gaging station 0
RR-1 Approx. 500 ft upstream of Bitter Creek confluence 2.7
RR-3 Approx. 1,500 ft downstream of Mallette Creek 3.7
RR-4 Near upstream end of June Bug campground 4.9
RR-5 Downstream end of Elephant Rock campground, approx. 1,500 ft downstream of Upper 

Fawn Lake
6.2

RR-6 Approx. 3,000 ft downstream of Hansen Creek 7.4
RR-6A Approx. 300 ft upstream of mine site boundary 7.8

RR-7 Downstream of the mine site boundary, approx. 100 ft upstream of Molycorp Mill 
diversion

8.3

RR-8 Downstream of Sulfur Gulch near base of Middle Rock Pile 9.5
RR-8A Upstream of Portal Springs 9.8
RR-10 Downstream of Sugar Shack South and approx. 500 ft upstream of Columbine Creek 

confluence
10.3

RR-10A1 Downstream (300 ft) of Columbine Creek confluence 10.4
RR-11A1 Downstream of Cabin Springs and 40 ft upstream of Highway 38 bridge 10.9
RR-11B Approx. 100 ft downstream of bridge (Thunder Bridge) over river leading to the Upper 

Sump
11.4

RR-11C Upstream of Goathill Gulch and Goathill Gulch seep 11.8
RR-12 At upstream end of Goathill campground 12.1
RR-13 Near Spring 13 and culvert under Highway 38 from Capulin Canyon 12.7
RR-14 Approx. 1,300 ft downstream of Capulin Canyon at mine boundary 13.1
RR-15 Approx. 2,000 ft upstream of USGS gaging station 13.5
RR-16 At Questa Ranger Station USGS gage 13.9
RR-17 Downstream of outfall from Eagle Rock Lake 14.4
RR-18A Upstream of confluence with Cabresto Creek 15.2
RR-18B Downstream of confluence with Cabresto Creek 15.3
RR-20 Approx. 400 ft upstream of Route 522 bridge in Questa 16.6
LR-1 Approx. 1,500 ft downstream of Route 522 bridge in Questa 16.7
LR-5 Approx. 150 ft upstream of Outfall 002 at Red River 17.2
LR-8A Approx. 500 ft downstream of Outfall 002 at Red River 17.4
LR-11A Approx. 1,500 ft downstream of Outfall 002 at Red River 17.6
LR-13 Approx. 5,000 ft downstream of Outfall 002 at Red River 18.2
LR-16 Approx. 3,500 ft upstream of fish hatchery; downstream extent of Red River 

investigation
18.7

ONFH Outfall from fish hatchery at Red River 19.4

RRS-9 Approx. 3,000 ft upstream of Italian Creek NA
RRS-12 Approx. 2,000 ft upstream of Lake Fork NA
RRS-13 Approx. 1,500 ft downstream of Lake Fork NA
RRS-15 Approx. 2 miles downstream of Lake Fork NA
UPPER CABRESTO 
CREEK

Approx. 500 ft downstream of USGS gage station NA

RRS-18 Approx. 2 miles upstream of confluence with Red River NA
RRS-20 Approx. 1.7 miles upstream of confluence with Red River NA

Table 2.2-2
SUMMARY OF SURFACE WATER SAMPLING LOCATIONS 

Reference Red River Upstream of Mine Site

Reference Upper and Lower Cabresto Creek

Red River from Mine Site to Hatchery
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Location ID Location Description

Distance 
Downstream from 

Zwergle
(miles)

Table 2.2-2
SUMMARY OF SURFACE WATER SAMPLING LOCATIONS 

RRS-23 Approx. 1.3 miles upstream of confluence with Red River NA
RRS-27 Approx. 0.7 mile upstream of confluence with Red River NA

ISCO RR-6 Automatic sampler located at RR-6 7.4
ISCO RR-8 Automatic sampler located at RR-8 9.5
ISCO RR-12 Automatic sampler located at RR-12 12.1
ISCO RR-15 Automatic sampler located at RR-15 13.5
ISCO LR-16 Automatic sampler located at LR-16 18.6

RR-US-Spring39 Approx. 200 ft upstream of Spring 39 11.5
RR-DS-Spring39 Approx. 200 ft downstream of Spring 39 11.6
RR-US-Spring13 Approx. 300 ft upstream of Spring 13 12.6
RR-DS-Spring13 Approx. 1,400 ft downstream of Spring 13 12.9

ERLIN Near lake inlet on center line of lake 14.2
ERLMID Near middle of lake on center line of lake 14.2
ERLOUT Near lake outlet on center line of lake 14.2

UFLIN Near upper lake inlet on center line of lake 5.9
UFLMID Near upper lake middle on center line of lake 5.9
UFLOUT Near upper lake outlet on center line of lake 5.9

Hunts Pond MID Near middle of lake on center line of pond 15.9
Hunts Pond NW Near northwest portion of pond 15.9

Unique 1 Beaver pond on Red River near Spring 39 11.5
Unique 2 Beaver pond on Red River approx. 500 ft downstream of Hunt's Pond 16.2
Unique 3 Beaver pond on Red River approx. 500 ft downstream of Hunt's Pond 16.2
Unique 4 Beaver pond on Red River near Spring 39 11.5
Unique 5 Beaver pond on Red River near Spring 39 11.5
Unique 6 Beaver pond on Red River approx. 100 ft downstream of Outfall 002 at river 17.3

STORM1 Catchment in mill area NA
SUGAR SHACK 
WEST CATCHMENT

Catchment near base of Sugar Shack West Rock Pile NA

GHGC POND Catchment in Goathill Gulch NA
LOWER REACH 
GOATHILL GULCH

Catchment in lower Goathill Gulch NA

CAPULIN1 Catchment in upper Capulin Canyon for pumpback system to Goathill Gulch NA
CAPULIN SPRING Water collected in upper Capulin Catchment at the discharge in Goathill Gulch NA
LOWER REACH 
CAPULIN CANYON

Catchment in lower Capulin Canyon NA

Red River Upstream/Downstream of Spring 13 and 39

Eagle Rock Lake

Reference Upper Fawn Lake

Hunt's Pond

Mine Site Storm Water Runoff Catchment Ponds

Unique Habitats (Beaver Ponds)

Spring 2003 Snowmelt Sampling Event and Summer 2003 Rainstorm Events
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Location ID Location Description

Distance 
Downstream from 

Zwergle
(miles)

Table 2.2-2
SUMMARY OF SURFACE WATER SAMPLING LOCATIONS 

HOTTENTOT CREEK Near confluence with Red River NA
HANSEN CREEK Near confluence with river (fall 2003) and 0.5 mile upstream of confluence with river in 

(summer 2003)
NA

COLUMBINE CREEK Located on Columbine Creek at the confluence with Red River NA

ND-1 North Irrigation Ditch (Embargo Ditch) immediately downstream of headgate from 
river

13.9

ND-6 North Irrigation Ditch (Embargo Ditch) near terminus of ditch south of Dam No. 1A NA
ND-7 North Irrigation Ditch (Embargo Ditch) at terminus of the ditch south of Dam 1 NA
ND-8 North Irrigation Ditch (Embargo Ditch) 100 ft upstream of confluence with Cabresto 

Creek
NA

ND-9 North Irrigation Ditch (Embargo Ditch) downstream of head gate off Red River NA
CD-1 Center Irrigation Ditch (Middle Ditch) immediately downstream of headgate from river 15.3

SD-1 South Irrigation Ditch (South Side Ditch) immediately downstream of headgate from 
river  

13.6

SD-4 South Irrigation Ditch (South Side Ditch) approximately 0.5 mile southwest of 
Molycorp lower sump

NA

SD-5 South Irrigation Ditch (South Side Ditch) approximately 0.5 mile southwest of 
Molycorp lower sump and 100 ft downstream of DTCH1SRV sign

NA

SD-6 South Irrigation Ditch (South Side Ditch) downstream of head gate off of Red River NA
SD-7 South Irrigation Ditch (South Side Ditch) approximately 0.5 mile southwest of 

Molycorp lower sump and 100 ft upstream of DTCH1SRV sign
NA

LOWER CABRESTO 
CREEK #2

Sample collected on Cabresto Creek located 50 ft upstream of confluence with North 
Ditch (to provide reference for ditch samples)

NA

CABRESTO DITCH Cabresto #4 irrigation ditch just downstream of headgate NA

LR-4 Approx. 400 ft upstream from 002 Outfall at river 17.2
LR-4U Approx. 150 ft upstream from LR-4 NA
LR-6 Approx. 100 ft downstream from 002 Outfall at river 17.3

SW12-1 through 
SW12-10 

Tailing pond water in surface water investigation area SW-12 NA

SW12-WTP Western tailing pond water in surface water investigation area SW-12 NA
DECANT Samples collected near tailing discharge pipe at variable locations in decant ponds NA

Other Streams

Tailing Impoundments

Irrigation Return Ditch Flows

Irrigation Ditches

Drainages Upstream of the Mine Site
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Table 2.2-3
SEASONAL SURFACE WATER SAMPLING EVENTS AND ANALYSES 

(SEPTEMBER 2002 THROUGH JUNE 2004)
Routine 
Analytes

Zwergle x x x x x x x
RR-1 x x x x F x
RR-3 x x x x x
RR-4 x x x x x x
RR-5 x x x x x x
RR-6 x x x x x x
RR-6A x x x x x x

RR-7 x x x x x x x x x3 x x x
RR-8 x x x x x x
RR-8A x x x x x
RR-10 x x x x x x x x x3 x x
RR-10A1 x x x x x x x x x x
RR-11A1 x x x x x x x x x x x
RR-11B x x x x F x
RR-11C x x x x x x x x x x
RR-12 x x x x x x x x x x x
RR-13 x x x x x x x x x x x
RR-14 x x x x x x x x x3 x x x
RR-15 x x x x x x x
RR-16 x x x x x x x x x x x
RR-17 x x x x x x
RR-18A x x x x x
RR-18B x x x x x x
RR-20 x x x x x x x
LR-1 x x x x x x x
LR-5 x x x x x x
LR-8A x x x x x x x
LR-11A x x x x x x

Red River from Mine Site to Hatchery

Ju
ne

 20
03

1  M
et

als
, g

en
er

al 
ch

em
ist

ry
, 

an
io

ns
, B

OD
, C

OD
, a

nd
 fi

eld
 

pa
ra

m
et

er
s

2  E
xp

lo
siv

es
, S

VO
Cs

, a
nd

 
VO

Cs
 F

all
 20

02
 o

nl
y

Oc
to

be
r 2

00
3

2  C
R 

(V
I) 

Fa
ll 2

00
2 o

nl
y

Fe
br

ua
ry

 20
04

Ja
nu

ar
y 2

00
4

Ap
ril

 20
03

Site ID

Seasonal Sampling Events

Se
pt

em
be

r 2
00

3

Ju
ly 

20
03

Ma
rc

h 
20

04

Additional Analytes

Reference Red River Upstream of Mine Site

Di
es

el-
 an

d 
Mo

to
r O

il-
 

Ra
ng

e O
rg

an
ic 

Co
m

po
un

ds

Fe
br

ua
ry

 20
03

Ma
rc

h 
20

03

Se
pt

em
be

r/O
ct

ob
er

 20
02

Ja
nu

ar
y 2

00
3

Ap
ril

 20
04

Ma
y 2

00
4

No
ve

m
be

r 2
00

3

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\2nd Draft Molycorp\Section 2\Tables\SOURCE\Table 2.2-3.xls 4/5/2007(4:36 AM) Sheet 1 of 4

108408



Table 2.2-3
SEASONAL SURFACE WATER SAMPLING EVENTS AND ANALYSES 

(SEPTEMBER 2002 THROUGH JUNE 2004)
Routine 
Analytes
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LR-13 x x x x x x
LR-16 x x x x x x x
ONFH x x

RRS-9 x x x x x x
RRS-12 x x x x x x
RRS-13 x x x x x
RRS-15 x x x x x
UPPER 
CABRESTO 
CREEK

x x x x

RRS-18 x x D x x
RRS-20 x x x x x
RRS-23 x x x x x
RRS-27 x x x x x

ERLIN x x x x x x
ERLMID x x x x x x x
ERLOUT x x x x x x

UFLIN x Z x x x x x
UFLMID x Z x x x x x x
UFLOUT x Z x x x x x

Hunts Pond MID x x
Hunts Pond NW x x

Unique 1 x x
Unique 2 x x
Unique 3 x x x

Eagle Rock Lake

Reference Upper Fawn Lake

Hunt's Pond

Unique Habitats (Beaver Ponds)

Reference Upper and Lower Cabresto Creek
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Table 2.2-3
SEASONAL SURFACE WATER SAMPLING EVENTS AND ANALYSES 

(SEPTEMBER 2002 THROUGH JUNE 2004)
Routine 
Analytes
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Site ID
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Unique 4 x x
Unique 5 x x
Unique 6 x x

STORM 1 x xx x x
SUGAR SHACK 
WEST 
CATCHMENT

x x

GHGC POND x x x x
LOWER REACH 
GOATHILL x xx x x

CAPULIN1 x x D x Z x x x
CAPULIN 
SPRING x x x x x x x x

LOWER REACH 
CAPULIN 
CANYON

x x

HOTTENTOT 
CREEK x x

HANSEN CREEK x x x x

COLUMBINE 
CREEK F x4

ND-1 x x x x x
ND-6 x x
CD-1 x x x x x x
SD-1 x x x
Cabresto Ditch #4 x x x

Mine Site Storm Water Runoff Catchment Ponds

Drainages Upstream of the Mine Site

Irrigation Ditches5

Other Streams
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Table 2.2-3
SEASONAL SURFACE WATER SAMPLING EVENTS AND ANALYSES 

(SEPTEMBER 2002 THROUGH JUNE 2004)
Routine 
Analytes
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Site ID

Seasonal Sampling Events
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LR-4 x x x x x x
LR-4U x x
LR-6 x x x x

SW 12-1 through 
SW 12-10 x x x

SW 12-WTP F
Decant x x6 x T x x x x x
Notes:

D  = river or creek was dry, no sample collected
F   = only field parameters were measured for this sampling event
T   = only TPH was measured for this sampling event

x   = sampling event for permit compliance, not specified in the FSP (non-bold)
xx = sampled twice 
Z   = surface frozen over, no sample collected

x   = sampling event specified in FSP (bold)

Metals include total and dissolved TAL metals plus boron and molybdenum.  General chemistry includes alkalinity suite, ammonia, 
phosphorous (total), TDS, TKN, TOC, TSS, laboratory pH (limited events), laboratory SC (limited events), and hardness.  Anions 
include chloride, cyanide (total), fluoride, nitrate, nitrite, nitrate + nitrite (for limited samples/events), ortho-phosphate, and sulfate.  
Field parameters include DO (with some exceptions), Eh, flow (for stream sites), pH, SC, temperature, and turbidity.

2  See Table 2.11-3 for additional details on the analyses of Cr(VI), explosives, SVOCs, and VOCs.
3 For these samples, general chemistry parameters did not include the alkalinity suite, ammonia, phosphorous, TKN, TOC, and 
  laboratory pH; anions did not include chloride, cyanide, and orthophosphate; and BOD and COD were not included.  Sample 
  collected as part of isotope study (see Table 2.2-6).
4 Columbine Creek was analyzed for total and dissolved metals, sulfate, hardness, TDS, and field parameters (DO, Eh, pH, SC, 
   temperature, and turbidity.  Sample was collected as part of isotope study (see Table 2.2-6).

6 The sample collected at the Decant site on January 11, 2003 also was analyzed for gasoline-range organic compounds.

5 Site ID numbering for the North Irrigation Ditch is not sequential because at several sites (ND-2A, ND-3A, ND-4A, and ND-5) 
  only sediment samples were collected (see Table 2.3-1). 

Irrigation Return Ditch Flows

Tailing Impoundments

1  For RI sampling events (see Table 2.11-3, Chemical Parameters Analyzed During the RI):  
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Analytes

Storm 3
Post 

Storm

ISCO RR-6 x x x x
ISCO RR-8 x x x x
ISCO RR-12 x x x x
ISCO RR-15 x x x x
ISCO LR-16 x x x x

ISCO RR-6 x x x x x x
ISCO RR-8 * x x x x
ISCO RR-12 x x x x x
ISCO RR-15 * x * x x x
ISCO LR-16 x x x * x x

Snowmelt Events Storm 1 Storm 2 Storm 4

Table 2.2-4
SURFACE WATER SAMPLING AND ANALYSES DURING 

SNOWMELT AND STORM EVENTS

Notes:
*Automatic samplers at RR-8 and RR-15 did not trigger July 27, 2003.  Automatic samplers RR-16 and 
 RR-15 did not trigger Sept. 3, 2003.  
1 Four samples were collected at 30-minute intervals during each event.
2 Metals include TAL metals plus boron and molybdenum (Table 2.11-3).  Anions include nitrate, nitrite, 
   sulfate, fluoride, and chloride only.  General chemistry includes alkalinity suite (August 13-14, 2003 only), 
   TDS, TSS, laboratory pH, laboratory SC and hardness only.  Laboratory pH and laboratory SC were 
   analyzed April 20, 22, and 24, 2003, August 13 and 14, 2003 only.  Field parameters include pH and SC 
   only. Field pH was analyzed all dates with the exception of August 14, 2003.
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Sampling Events1
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Table 2.2-5
SURFACE WATER SAMPLING AND ANALYSES ON RED RIVER 

UPSTREAM AND DOWNSTREAM OF SPRINGS 13 AND 39

Analytes

RR-US-Spring39 xxx2 x x x x x x x SD x x x x xxx3 x

RR-DS-Spring39 xx x x x x x x x SD x x x x x

RR-US-Spring13 xx x x x x x x x SD x x x x xxx3 x

RR-DS-Spring13 xx x x x x x x x SD x x x x x

Notes:

SD = spring collection systems were shut down and no samples were collected
x    = sampled once
xx  = sampled twice, etc.
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1 The analyses were consistent with routine analyses of metals, general chemistry, anions, BOD, COD, and 
  field parameters for the RI (see Table 2.2-3), with some exceptions.  DOC and nitrate + nitrite were analyzed 
  for in the upstream (US) samples. 
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Red River Upstream/Downstream of Springs 13 and 39

3 Three samples were collected for serial dilution tests (see Section 2.10.3) on September 22, 24, and 27, 2004.

Site ID
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2 Two samples located approximately 100 to 200 feet apart were collected on February 2, 2003 because the 
   original site may have been influenced by a beaver pond.  Another sample was collected one week later on 
   February 9, 2003.
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Table 2.2-6
SURFACE WATER SAMPLING FOR 
ANALYSES OF STABLE ISOTOPES

April 20042 February 20043

RR-7 X

RR-10 X

RR-11B X

RR-12 X

RR-13 X

RR-14 X

Columbine Creek X
Notes:
1 The isotopes analyzed were 18O and 2H (deuterium).
2 The April 2004 sampling event coincided with a scheduled seasonal sampling event
  (Table 2.2-3), thus metals, general chemistry, anions, BOD, and COD were analyzed.
3 In February 2004, samples also were collected for analyses of metals and a
  reduced list of general chemistry parameters and anions (see Table 2.2-3).

Site ID
Isotope Sampling Event1
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Site ID Total metals1, fluoride, sulfate, 
pH2, uranium, GRO, DRO

Nitrate+nitrate (as N), 
phosphorous

SD-4 X X

SD-5 X

SD-6 X

SD-7 X

ND-7 X X

ND-8 X

ND-9 X

LOWER CABRESTO 
CREEK 2 X

Notes:
1 Total metals include TAL metals plus boron and molybdenum (see Table 2.11-3 
  for complete list of metals). 
2 pH analyzed in the laboratory
DRO = diesel range organics
GRO = gasoline range organics

Analyses

Table 2.2-7
SURFACE WATER SAMPLING AND ANALYSES OF 

IRRIGATION DITCHES BY EPA IN AUGUST 2005
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Table 2.3-1 
SUMMARY OF SEDIMENT SAMPLING SITES,  

SAMPLING DATES, AND ANALYSES 

Analytes 1 

Main Sampling Events 

Additional 
Sampling 

Events 
All Events 
Sampled Sampled in Fall ’02 Only 
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3  

Red River Sampling Sites 5 
ZWERGLE X X X X   X X X X  
RR-1 X X X X   X     
RR-3 X X X X   X     
RR-4 X X X X   X X X X  
RR-5 X X X X   X X X X  
RR-6 X X X X   X X X X  
RR-6A X X X X   X X X   
RR-7 X X X X   X X X   
RR-8 X X X X   X X X   
RR-8A X X X X   X     
RR-10 X X X X   X     
RR-10A1 X X X X   X     
RR-11A1 X X X X   X X X   
RR-11B X X X X   X     
RR-11C X X X X   X     
RR-12 X X X X   X X X X  
RR-13 X X X X   X     
RR-14 X X X X   X     
RR-15 X X X X   X X X   
RR-16 X X X X   X     
RR-17 X X X X   X     
RR-18A X X X X   X     
RR-18B X X X X   X     
RR-20 X X X X   X X X X  
LR-1 X X X X   X X X   
LR-5 X X X X   X     
LR-8A X X X X   X X X   
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Table 2.3-1 
SUMMARY OF SEDIMENT SAMPLING SITES,  

SAMPLING DATES, AND ANALYSES 

Analytes 1 

Main Sampling Events 

Additional 
Sampling 

Events 
All Events 
Sampled Sampled in Fall ’02 Only 
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LR-11A X X X X   X  X X  
LR-13 X X X X   X     
LR-16 X X X X   X X X X  

Cabresto Creek Sampling Sites5 
RRS-9 X X X X   X     
RRS-12 X X X X   X     
RRS-13 X X X X   X     
RRS-15 X X X X   X     
UPPER CABRESTO 
CREEK  X X X   X     

RRS-18 X X  X   X     
RRS-20 X X X X   X     
RRS-23 X X X X   X     
RRS-27 X X X X   X     

Lakes, Ponds, and Unique Habitats 
UFLIN X X6 X X   X    X 
UFLMID X X6 X X   X X X  X 
UFLOUT X X6 X X   X    X 
ERLIN X X X X   X    X 
ERLMID X X X X   X X X  X 
ERLOUT X X X X   X    X 
HUNT-SED1      X X     
HUNT-SED2      X X     
HUNT-SED3      X X     
UNIQUE 1  X     X     
UNIQUE 2  X     X     
UNIQUE 3  X  X   X     
UNIQUE 4    X   X     
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Table 2.3-1 
SUMMARY OF SEDIMENT SAMPLING SITES,  

SAMPLING DATES, AND ANALYSES 

Analytes 1 

Main Sampling Events 

Additional 
Sampling 

Events 
All Events 
Sampled Sampled in Fall ’02 Only 
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UNIQUE 5    X   X     
UNIQUE 6    X   X     

Drainages Upstream of Mine Sampling Sites 
Hansen Creek   X    X     

Irrigation Ditches Sampling Sites 
SD-1   X X   X     
SD-2      X X     
SD-3      X X     
ND-1   X X   X     
ND-2A     X  X     
ND-3A     X  X     
ND-4A     X  X     
ND-5     X  X     
CD-1  X X X   X     
GD-1      X X     
GD-2      X X     
GD-3      X X     
UD-1      X X     
Cabresto Ditch #4   X X   X     

Irrigation Ditch Return Flows Sampling Sites 
LR-4     X  X     
LR-6    X X  X     

Tailing Facility 
SW12-1 X      X     
SW12-2 X      X     
SW12-3 X      X     
SW12-4 X      X     
SW12-5 X      X     
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Table 2.3-1 
SUMMARY OF SEDIMENT SAMPLING SITES,  

SAMPLING DATES, AND ANALYSES 

Analytes 1 

Main Sampling Events 

Additional 
Sampling 

Events 
All Events 
Sampled Sampled in Fall ’02 Only 
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SW12-6 X      X     
SW12-7 X      X     
SW12-8 X      X     
SW12-9 X      X     
SW12-10 X      X     

Notes:  
1 Sediment bioassay analyses are not included in this table; this analysis is discussed in Section 2.7.10. 
2 Metals included TAL metals plus boron and molybdenum.  Anions include nitrate, sulfate, fluoride, and chloride.  General 

chemistry includes ammonia, phosphorous, paste pH, paste specific conductance, organic matter (not analyzed for at all sites 
during the fall 2002 event), percent solids, CEC, TKN, TOC, and SAR. 

3 See Table 2.11-3 for additional details on the analyses of VOCs, SVOCs, explosives, pesticides, PCBs, PCDDs, PCDFs, and 
AVS/SEM. 

4 Particle size generally was analyzed a second time in the fall of 2003 (not shown in this table) for the sites sampled for 
particle size analyses in fall 2002.  Also, particle size was analyzed at other sites at various times (not shown in this table) 
including stream sites LR-5, LR-13, RRS-20; beaver pond sites Unique 3, 4, 5, and 6; and all ditch sites and irrigation ditch 
return flow sites. 

5 For each of the Red River and Cabresto Creek sampling sites, separate riffle and depositional samples were collected and 
analyzed for each of the parameters listed in this table, except for during the fall of 2002.  During this period a single 
composite sample collected from both riffle and depositional areas was analyzed (see Section 2.3-1). 

6 Upper Fawn Lake was frozen during the March 2003 sampling event and could not be sampled, thus it was sampled April 9, 
2003. 

AVS/SEM  = acid volatile sulfides/simultaneously extracted metals 
CEC  = cation-exchange capacity 
PCBs = polychlorinated biphenyls 
PCDDs = polychlorinated dibenzo-p-dioxins 
PCDFs  = polychlorinated dibenzofurans 
SAR  = sodium adsorption ratio 
SVOCs = semivolatile organic compounds 
TAL  = target analyte list 
TKN  = total kjeldahl nitrogen 
TOC = total organic carbon 
VOCs = volatile organic compounds 
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MMW-50A This well had was not planned at the time the FSP was prepared. At the request of EPA, the well was installed in February 2004 to address a 
groundwater data gap downstream of Goathill Gulch.

It was decided not to install a monitoring well in the upper alluvial aquifer at this 
location.  Water-bearing sediments were not encountered in nearby borehole for 
MW-18.
4-inch diameter wells were constructed due to greater depths.  A  continuous 
bentonite slurry was used to seal the annulas in place of multiple 100-ft cement 
grout lifts.  These deviations were authorized by EPA.

MW-19 An upper alluvial aquifer monitoring wells was originally planned 
at this location to provide reference groundwater quality.

MW-28 and MW-29

MW-22 and MW-23 Wells were originally planned to be constructed with 2-inch 
diameter casing and the borehole annulas was to be grouted in 100-
ft lifts.

Table 2.4-1

ID/Location

A bedrock monitoring well was originally planned at this location. A monitoring well was not installed.  Problems with drilling occurred and the 
borehole was abandoned.  This was mutually agreed upon between Molycorp 
and EPA.

Mine Site - Borehole Drilling and Monitoring Well Installation
Explanation of DeviationFSP

SUMMARY OF DEVIATIONS FROM THE FSP FOR WELL 
AND PIEZOMETER INSTALLATION AND GROUNDWATER SAMPLING

MMW-46B

Well construction procedures called for 20-foot long screens.

While drilling the borehole, it was decided between EPA and Molycorp to 
complete a monitoring well for water quality sampling,  as opposed to a 
piezometer for only water level measurements.  

Monitoring wells at these locations were not originally contained in 
the FSP.

At the request of EPA, these monitoring wells were installed. 

A borehole was advanced to a depth of 437 ft, but measurable groundwater was 
not detected in the borehole.  The borehole remained dry for three days.  After 
discussions with EPA and their contractor, it was mutually agreed not to install a 
well and abandon the borehole.

A piezometer (TP-8) was originally planned for this location, 
which was to be completed in the alluvial aquifer and used for 
measurement of groundwater levels.

MW-24 

MW-16
Tailing Facility - Borehole Drilling and Monitoring Well Installation

MW-18

Installation of a monitoring well in the Guadalupe Mountain 
volcanics near the western abutment of Dam No. 4.  The well was 
to used as a reference well and to monitor possible seepage from 
the tailing facility toward the west.

A monitoring well in the lower alluvial aquifer was not installed.  Water-bearing 
sediments were not encountered in the zone above the bedrock where the lower 
alluvial aquifer is present.  The borehole was abandoned as agreed upon between 
EPA and Molycorp.

5-foot longs screens were used in these shallow paired wells in order to maintain 
separation between screened zones.

A lower alluvial aquifer monitoring wells was originally planned at 
this location to provide reference groundwater quality.

MW-25, MW-26, 
MW-27, MW-28 and 
MW-29
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Table 2.4-1

ID/Location Explanation of DeviationFSP

SUMMARY OF DEVIATIONS FROM THE FSP FOR WELL 
AND PIEZOMETER INSTALLATION AND GROUNDWATER SAMPLING

MMW-37A and -27A These wells were planned to be sampled as part of the FSP. The wells were destroyed prior to the RI and could not be located.

This well was had not been installed at the time the FSP was 
prepared.

The well was included in the RI sampling beginning in February 2003.

TB-1 A boring at this location was not originally contained in the FSP. At the request of EPA, a boring was drilled and logged.

TPZ-3 

These drive points south of the tailing facility were not originally 
contained in the FSP.

This well near Hunt's Pond in Questa was not originally contained 
in the FSP; it was part of the tailing spill study (URS 2004) under 
DP-933.

At the request of EPA, 14 temporary drive points were installed; three were 
installed in November 2003, and 11 were installed in May 2004.  Each drive 
point was abandoned in fall 2004.
At the request of EPA, a shallow alluvial monitoring well was installed 
immediately northwest of Hunt's Pond in May 2004 to supplement the tailing 
spill study (URS 2004).  The well was abandoned in fall 2004.

MMW-49A

Seven of the piezometers were additionally developed at the request of EPA so 
that water samples could be collected.

The borehole annulas was to be grouted in 100-ft lifts.

A prefix of "TPZ" was used to identify piezometers because "TP" had been used 
in the past to identify test plots at the mine site.  The prefix was changed to avoid 
possible confusion.

A piezometer was not installed because access to property could not be secured.  
However, MW-25 and MW-26 were installed approximately 200 feet away and 
provided an increased level of monitoring in the area.

SOP 2.0 called for low-flow sampling, or if a wells was recharging 
slowly,  then the well was to be evacuated to near pump intake, 
allowed to recover and then sampled.

A new condition was added to the sampling protocol.  If a new lower equilibrium 
water level was established when the well was being evaluated and parameters 
stabilized at the new equilibrium level, then the well could be sampled.  This 
new condition was approved by EPA.

Mine Site - Groundwater Sampling and Testing

Temporary Piezometers Use of a "TP" prefix to identify temporary piezometers

General

A piezometer in the lower alluvial aquifer was originally planned at 
this location.

A  continuous bentonite slurry was used to seal the annulas in place of multiple 
100-ft cement grout lifts.  This deviation was authorized by EPA.

Temporary Piezometers 
(TPZs)

Piezometers were originally schedule for limited development for 
the purpose of measuring static water levels. 

Hunt's Pond Well

MW-30, MW-31, 
MW-32, MW-33 and 
MW-34

DP-1 through DP-14

These monitoring wells were not originally contained in the FSP 
and installed in December 2005.

TPZ-1 and TPZ-2

At the request of the village of Questa and concurrence with EPA and NMED, 
these wells were installed east of the tailing facility on Molycorp property to 
monitor the potential for eastward migration of seepage.
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Table 2.4-1

ID/Location Explanation of DeviationFSP

SUMMARY OF DEVIATIONS FROM THE FSP FOR WELL 
AND PIEZOMETER INSTALLATION AND GROUNDWATER SAMPLING

GWW-1, -2, and -3 These withdrawal wells were not installed at the time the FSP was 
prepared.  The wells were installed as part of Molycorp's BMP 
under the NPDES permit.

As soon as the withdrawal wells became operational, they were included in the 
RI sampling beginning in February 2003.  Each was sampled at a monthly 
frequency.

Spring 13 and Spring 
39 Pumps

These seepage interception systems were not installed at the time 
the FSP was prepared.  They were installed as part of Molycorp's 
BMP under the NPDES permit.

As soon as the seepage interception systems became operational, they were 
included in the RI sampling beginning in February 2003.  Each was sampled at a 
monthly frequency.

Groundwater samples were collected from 1 of these 4 piezometers and field 
parameters measured in the other 3.  The sampling was done to obtain additional 
alluvial groundwater quality in the Spring 13 area.

4 colluvial wells were slug tested, and 1 colluvial well was pump tested.  The 
testing was recommended by Molycorp to address data gaps for colluvial 
materials.

Borescope testing of wells was not originally contained in the FSP. At the request of EPA, 3 wells were tested to determine the direction of 
groundwater flow.

Colloidal Borescope

Spring 13 P-1, P-2, P-3 
and P-4

Sampling of these piezometers was not originally contained in the 
FSP.

Hydraulic Testing Hydraulic testing of wells was not originally contained in the FSP.

70 wells/seeps/underground locations were sampled and analyzed for lead 
isotopes.  The sampling was recommended by Molycorp to identify 
groundwaters having similar recharge properties.

Age Dating Sampling and analysis for age dating was not originally contained 
in the FSP.

18 wells/seeps were sampled and analyzed for age dating.  The age dating was 
recommended by Molycorp to identify waters as either relatively young or old 
waters.

Stable Isotopes of 
Oxygen and Hydrogen

Sampling and analysis of stable isotopes was not originally 
contained in the FSP.

Sulfur Isotopes Sampling and analysis of sulfur isotopes was not originally 
contained in the FSP.

At the request of EPA, 10 wells were sampled and analyzed for sulfur isotopes.

Lead Isotopes Sampling and analysis of lead isotopes was not originally contained 
in the FSP.

At the request of EPA, 10 wells were sampled and analyzed for lead isotopes.

Sampling of tap water in Red River was not originally contained in 
the FSP.

Water samples from three taps at condominiums in Red River were collected.

MMW-50A

Tap Water Sampling in 
Town of Red River 

Lanthanides Sampling and analysis of lanthanide elements was not originally 
contained in the FSP.

At the request of EPA, 10 wells were sampled and analyzed for lanthanides.

This well was had not been installed at the time the FSP was 
prepared.

The well was included in the RI sampling beginning in March 2004 and sampled 
for three consecutive months.
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Table 2.4-1

ID/Location Explanation of DeviationFSP

SUMMARY OF DEVIATIONS FROM THE FSP FOR WELL 
AND PIEZOMETER INSTALLATION AND GROUNDWATER SAMPLING

MW-24, MW-17, 
MW-4 and MW-14

Sampling of these wells was not originally contained in the FSP. At the request of EPA, these wells were sampled in winter 2006 to obtain a 
snapshot of groundwater quality east of the tailing facility.  Additionally, MW-4 
was sampled using both low-flow and conventional three casing volume methods 
to assess potential differences due to sampling method.

At the request of EPA, water samples were collected from 3 taps in Questa in 
2004.  

Sampling of water from these wells was not originally contained in 
the FSP.

At the request of EPA, water samples were collected from each well during 
January, February and March 2006.  

 MW-30 through 
MW-34

Sampling of tap water from wells in Questa was not originally 
contained in the FSP.

Sampling of these springs south of the tailing facility was not 
originally contained in the FSP because the springs had not been 
identified.

At the request of EPA, the 2 springs were sampled in May 2004.  

This well near Hunt's Pond in Questa was not originally contained 
in the FSP; it was part of the tailing spill study (URS 2004) under 
DP-933.

At the request of EPA, the well was sampled in May 2004 to supplement the 
tailing spill study (URS 2004).  

Sampling of these drive points south of the tailing facility were not 
originally contained in the FSP.

At the request of EPA, 14 temporary drive points were sampled; three were in 
November 2003, and 11 in May 2004.  

Tailing Facility - Groundwater Sampling and Testing

MMW-2

Piezometers were originally schedule for measurement of only 
water levels.  

Temporary Piezometers 
(TPZs)

EPA requested that seven of the temporary piezometers be sampled.  TPZ-1, 
TPZ-2, TPZ-5U, TPZ-5B, TPZ-6U, and TPZ-7L were sampled in May 2003, 
TPZ-7U was sampled in June 2003.  TPZ-1, TPZ-2, and TPZ-5B were re-
sampled in October 2003.

Sampling of this well using two methods was not originally 
contained in the FSP.  

At the request of EPA, MMW-2 was sampled using the low-flow method and  
the conventional three casing volume method in November 2005.  This was done 
to assess potential differences in sample results due to sampling method.

Questa Private 
Residences

DP-1 through DP-14

Cater Ranch Well Sampling of water from a well at Cater Ranch was not originally 
contained in the FSP.

At the request of EPA, a water sample was collected a well in 2004.  

Springs 7 and 8

Hunt's Pond Well

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Tables\SOURCE\Table 2.4-1 deviations.xls 10/23/2007 (10:34 AM) Sheet 4 of 4

108423



ID Location Completion Zone

Date 
Installed/ 

Drilled Easting (ft) Northing (ft)
Meas. Point 

Elev. (ft)

Ground 
Elev. 
(ft)

Borehole 
Depth

(ft, bgs)

Depth to 
Bedrock (ft, 

bgs)
Well Depth 

(ft, bgs)

Top of 
Screen (ft, 

bgs)

Bottom of 
Screen 
(ft, bgs)

Top of 
Filter Pack 

(ft, bgs)

Bottom of 
Filter Pack 

(ft, bgs)
Casing 

Diam. (in) Comments

MMW-31B 
(replacement)

Base of Sugar Shack S. 
Rock Pile Bedrock 10/7/02 1858084.01 2069832.89 7980.34 7977.55 205 149 200 180 200 175 205 2

Replacement well for 
destroyed original MMW-
31B

MMW-42B Lower Goathill Gulch Bedrock 11/10/02 1848529.84 2070942.59 7696.31 7696.60 231 126 225 195 225 190 231 2

MMW-44A Lower Goathill Gulch Colluvium 10/30/02 1850023.30 2070167.68 7828.67 7826.24 116 NE 110 90 110 86 110 2

MMW-44B Lower Goathill Gulch Bedrock 10/26/02 1850025.34 2070162.35 7829.06 7826.26 340 287 338 308 338 301 340 2

MMW-45A
Downstream western 
mine boundary Alluvial Aquifer 1/19/03 1844782.84 2074575.28 7551.72 7551.92 30 NE 28 8 28 5 30 2

MMW-45B Downstream western 
mine boundary

Bedrock 1/23/03 1844772.69 2074579.23 7552.05 7552.25 120 50 100 80 100 75 115 2

MMW-46B 
(boring only) Columbine Park NA 11/7/02 1854637.12 2068836.86 NM 7835.41 205 147 NM NM NM NM NM NM

Borehole only; no well 
installed

MMW-47A Columbine Park Alluvial Aquifer 9/27/02 1852923.39 2069150.62 7790.60 7788.09 51 37 35 15 35 11 37 2

MMW-48A Lower Goathill Gulch Colluvium 11/3/02 1851109.03 2069812.22 7842.46 7841.33 228 215 121 101 121 96 125 2

MMW-49A Base of Sugar Shack S. 
Rock Pile

Alluvial Aquifer 1/31/03 1857042.81 2068457.77 7887.79 7888.00 90 NE 80 40 70 35 82 4

MMW-50A Downstream of Goathill 
Campground

Alluvial Aquifer 2/26/04 1846740.92 2072640.20 7609.36 7609.56 55 50 29 8 28 5 32 2

DP-1 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

11/4/03 1824355.12 2071787.39 7223.62 NM 5.3 NM 5.3 0.0 3.2 0.0 3.2 2 Drive point; abandoned

DP-10 
(abandoned)

South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824710.92 2071962.09 7227.34 NM 2.9 NM 2.9 0.0 2.9 0.0 2.9 2 Drive point; abandoned

DP-11 
(abandoned)

South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824695.75 2071806.68 7225.92 NM 3.0 NM 3.0 0.0 3.0 0.0 3.0 2 Drive point; abandoned

DP-12 
(abandoned)

South of Tailing Facility Upper Alluvial 
Aquifer

5/5/04 1824975.00 2072128.87 7235.24 NM 4.9 NM 4.9 0.0 4.9 0.0 4.9 2 Drive point; abandoned

DP-13 
(abandoned)

South of Tailing Facility Upper Alluvial 
Aquifer

5/3/04 1824977.61 2071932.31 7229.19 NM 3.2 NM 3.2 0.0 3.2 0.0 3.2 2 Drive point; abandoned

DP-14 
(abandoned)

South of Tailing Facility Upper Alluvial 
Aquifer

5/3/04 1825012.53 2071756.71 7229.77 NM 1.6 NM 1.6 0.0 1.6 0.0 1.6 2 Drive point; abandoned

DP-2 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

11/4/03 1824539.28 2071928.13 7227.50 NM 5.6 NM 5.6 0.0 2.7 0.0 2.7 NM Drive point; abandoned

DP-3 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

11/4/03 1824612.47 2071971.02 7228.70 NM 4.8 NM 4.8 0.0 3.4 0.0 3.4 NM Drive point; abandoned

DP-4 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824168.16 2071902.03 7231.21 NM 3.3 NM 3.3 0.0 3.3 0.0 3.3 2 Drive point; abandoned

DP-5 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824092.52 2071716.64 7217.13 NM 1.4 NM 1.4 0.0 1.4 0.0 1.4 2 Drive point; abandoned

Tailing Facility

Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

Mine Site

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

NEW RI MONITORING WELLS AND PIEZOMETERS
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ID Location Completion Zone

Date 
Installed/ 

Drilled Easting (ft) Northing (ft)
Meas. Point 

Elev. (ft)

Ground 
Elev. 
(ft)

Borehole 
Depth

(ft, bgs)

Depth to 
Bedrock (ft, 

bgs)
Well Depth 

(ft, bgs)

Top of 
Screen (ft, 

bgs)
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Screen 
(ft, bgs)
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Filter Pack 

(ft, bgs)

Bottom of 
Filter Pack 

(ft, bgs)
Casing 

Diam. (in) Comments

Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

DP-6 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824378.62 2072124.16 7242.57 NM 10.0 NM 10.0 0.0 10.0 0.0 10.0 2 Drive point; abandoned

DP-7 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824374.20 2071927.91 7231.81 NM 3.1 NM 3.1 0.0 3.1 0.0 3.1 2 Drive point; abandoned

DP-8 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824334.96 2071752.47 7223.08 NM 2.2 NM 2.2 0.0 2.2 0.0 2.2 2 Drive point; abandoned

DP-9 (abandoned) South of Tailing Facility Upper Alluvial 
Aquifer

5/4/04 1824669.25 2072104.33 7232.44 NM 3.3 NM 3.3 0.0 3.3 0.0 3.3 2 Drive point; abandoned

Hunt's Pond Well 
(abandoned)

Questa Hunt's Pond Upper Alluvial 
Aquifer

5/4/04 1831465.91 2072711.51 7315.86 NM 8 NM 7 2 7 1 7 2 Abandoned in November 
2004

MW-16 (boring 
only)

Western Abutment of 
Dam No. 4

NA 1/9/03 1820243.04 2073971.45 NM 7525.79 437 68 NM NM NM NM NM NM Borehole only, no well 
installed

MW-17
South of Dry 
Maintenance area

Upper Alluvial 
Aquifer 10/19/02 1828836.92 2075468.36 7566.00 7562.94 162 NE 155 135 155 132 155 2 Survey quality

MW-18 (boring 
only)

North of Tailing Facility NA 10/12/02 1827957.01 2085861.63 NM 7615.73 309 252 NM NM NM NM NM NM Borehole only, no well 
installed

MW-20 North Tailing Facility Basal Alluvial 
Aquifer

10/4/02 1829698.42 2083269.72 7625.66 7622.40 336 NE 289 269 289 264 291 2 Tailing facility reference 
well

MW-21 North Tailing Facility Upper Alluvial 
Aquifer

4/15/03 1829702.52 2083252.25 7621.55 7618.84 142 NE 137 117 137 112 140 2 Tailing facility reference 
well

MW-22 West of Tailing Facility Basal Bedrock 
(Volc.) Aquifer

5/12/03 1821461.16 2077685.92 7567.46 7564.74 440 48 430 419 429 406 440 4
Tailing facility reference 
well at base of Guadalupe 
Mountain

MW-23 West Tailing near Dam 
No. 5

Basal Bedrock 
(Volc.) Aquifer

4/1/03 1822398.07 2077144.92 7518.26 7518.26 460 255 400 370 400 363 410 4

MW-24 North of Change House Basal Alluvial 
Aquifer

10/11/02 1829146.93 2076579.05 7552.74 7550.10 265 NE 255 235 255 230 257 2

MW-25 West end of Embargo 
Rd. 

Basal Bedrock 
(Volc.) Aquifer

5/22/03 1824279.85 2072187.93 7260.70 7258.12 188 28 180 160 180 150 188 2

MW-26 West end of Embargo 
Rd. 

Upper Alluvial 
Aquifer

5/22/03 1824299.26 2072194.78 7260.25 7257.40 48 30 45 25 45 19 48 2

MW-27 South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer

5/30/03 1824707.65 2073097.37 7276.58 7274.10 198 141 184 163 183 150 198 2

MW-28 South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

5/31/03 1824729.27 2073114.57 7275.14 7273.39 65 NE 63 58 63 50 63 2

MW-29
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 6/1/03 1824676.51 2073076.56 7277.91 7275.37 42 NE 40 35 40 30 42 2

MW-30 4000' North of Change 
House

Upper Alluvial 
Aquifer

12/16/05 28885.22 29431.17 7577.46 7574.92 81 NA 81 60 80 55 80.5 2

MW-31 2400 North - Northwest 
of Change House

Upper Alluvial 
Aquifer

12/14/05 27808.40 27573.45 7567.10 7564.71 80 NA 80 60 80 55 80 2

MW-32 1200' North of Change 
House

Upper Alluvial 
Aquifer

12/11/05 29233.17 26664.41 7588.54 7586.04 141 NA 141 121 141 113 141.25 2
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

MW-33 800' Southeast of 
Change House.

Upper Alluvial 
Aquifer

12/9/05 29137.62 25081.11 7560.81 7558.09 161 NA 161 140 160 135 161 2

MW-34 10' North of MW-32 Upper Alluvial 
Aquifer

12/17/05 29235.78 26677.29 7588.70 7586.11 100 NA 100 80 100 75 100 2

MW-35 Eastern tailing facility Basal alluival 
aquifer

4/1/2008 1829857.776 2077784.145 7590.80 7,587.93 376 NE 285.5 265 285 260 285 4

MW-36 Eastern tailing facility Basal alluival 
aquifer

3/29/2008 1829624.611 2075649.435 7561.84 7,559.25 406 NE 280.5 260 280 253 289 4

TB-1 (boring 
only)

South of Tailing Dam 
No. 1

NA 6/2/03 1824362.85 2072217.75 NM 7254.92 80 24 NM NM NM NM NM NM Confirmation boring, no 
well installed

TPZ-1 
(abandoned)

South of Tailing Dam 
No. 4

Basal Bedrock 
(Volc.) Aquifer

4/11/03 1821726.53 2072025.07 7434.45 7434.45 315 20 292 282 292 266 304 2 Abandoned November 2004

TPZ-2 
(abandoned)

South of Tailing Dam 
No. 4

Basal Bedrock 
(Volc.) Aquifer

3/2/03 1822306.47 2071952.68 7443.21 7443.41 320 28 305 295 305 289 308 2 Abandoned November 2004

TPZ-4B 
(abandoned)

South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer

11/8/02 1824690.59 2073092.85 7280.25 7276.68 158 138 158 153 158 153 158 1 Abandoned November 2004

TPZ-4L 
(abandoned)

South of Tailing Dam 
No. 1

Basal Alluvial 
Aquifer

11/8/02 1824690.76 2073092.61 7280.40 7276.68 158 138 55 50 55 45 56 1 Abandoned November 2004

TPZ-4U 
(abandoned)

South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

11/8/02 1824690.93 2073092.77 7280.28 7276.68 158 138 38 33 38 27 38 1 Abandoned November 2004

TPZ-5B 
(abandoned)

South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer

11/5/02 1824889.05 2072113.33 7235.51 7235.80 89 71 89 84 89 74 89 1 Abandoned November 2004

TPZ-5U 
(abandoned)

South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

11/5/02 1824888.79 2072113.33 7235.48 7235.80 89 71 20 15 20 11 21 1 Abandoned November 2004

TPZ-6L Southeast of Tailing 
Dam No. 1B

Basal Alluvial 
Aquifer

11/14/02 1828628.61 2073454.63 7289.05 7285.81 239 219 142 137 142 132 143 2

TPZ-6U Southeast of Tailing 
Dam No. 1B

Upper Alluvial 
Aquifer

11/15/02 1828628.76 2073454.67 7289.02 7285.81 239 219 30 25 30 20 30 1

TPZ-7L 
(abandoned)

Southeast of Tailing 
Dam No. 1B

Basal Alluvial 
Aquifer 10/26/02 1830238.97 2074457.18 7345.56 7345.85 265 NE 260 255 260 252 262 2 Abandoned November 2004

TPZ-7U 
(abandoned)

Southeast of Tailing 
Dam No. 1B

Upper Alluvial 
Aquifer 10/27/02 1830238.77 2074457.08 7345.59 7345.85 265 NE 92 87 92 85 97 1 Abandoned November 2004

AST MW-1 Mine M&E Colluvium 3/31/03 1852228.68 2070723.52 NM NM 120 88 95 75 95 71 120 2 Near above ground diesel 
tank

CC-1A Upper Capulin Canyon Colluvium 11/13/02 1849403.02 2078291.80 8831.80 8829.30 15 NM 15 10 15 NM NM 1
On-mine site reference well;
geoprobe; USGS 
background well

CC-1B Upper Capulin Canyon Bedrock 10/1/02 1849416.27 2078289.34 8830.47 8827.37 42 31 42 26 41 21 NM 4
On-mine site reference well;
USGS background study 
well

CC-2A Upper Capulin Canyon Colluvium 11/13/02 1849461.03 2078279.19 8829.09 8825.09 20 NM 20 15 20 NM NM 1
On-mine site reference well;
geoprobe; USGS 
background well

Mine Site
EXISTING MONITORING. SUPPLY AND EXTRACTION WELLS
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

CC-2B Upper Capulin Canyon Bedrock 10/1/03 1849467.53 2078270.24 8828.94 8826.64 117 20 117 56 105 50 NM 4
On-mine site reference well;
USGS background study 
well

Columbine 
Canyon Well

Mouth of Columbine Cr. Alluvial Aquifer 7/30/03 1855746.40 2068029.99 7855.84 NM 88 75 88 35 85 30 88 8

Columbine No. 1 Columbine Park Alluvial Aquifer 9/20/65 1853316.26 2068886.95 7799.48 NM 89 145 89 16 89 NM NM 16 Steel casing

Columbine No. 2 Columbine Park Alluvial Aquifer 9/25/65 1854249.01 2068734.69 7822.84 7820.85 140 140 140 20 140 NM NM 16 Steel casing

Columbine No. 2 
(future 
replacement)

Columbine Park Alluvial Aquifer 8/10/03 NM NM NM NM 165 150 150 45 145 40 165 16
Near original No. 2 well; 
steel casing

Company Cabin 
Well Columbine Park Alluvial Aquifer 10/1/79 1854477.25 2068467.66 7843.42 NM 100 NM 100 NM NM NM NM 6 Supply well

D1GW [Douglas] Columbine Park Alluvial Aquifer 8/26/74 1855035.33 2068658.11 NM NM 48 NM 48 24 48 NM NM 7 Former private well

GWW-1 Base of Sulfur Gulch 
Rock Pile

Alluvial Aquifer 10/11/02 1859973.88 2071555.35 7995.03 8001.23 160 151 159 80 149 77 160 8 BMP groundwater 
withdrawal well

GWW-2 Base of Middle Rock 
Pile

Alluvial Aquifer 10/14/02 1858229.13 2069850.34 7941.49 7947.48 130 118 124 37 114 31 130 8 BMP groundwater 
withdrawal well

GWW-3 Base of South Sugar 
Shack Rock Pile

Alluvial Aquifer 10/16/02 1857173.30 2068833.61 7913.36 7919.50 160 151 155 87 145 60 160 8 BMP groundwater 
withdrawal well

Lab Well Lab near Mill Alluvial Aquifer 4/6/01 1863615.53 2073347.24 NM NM 130 NM 130 90 130 NM 130 6 Supply well

Mill 1 Mill Alluvial Aquifer 2/24/62 1863380.57 2073247.91 8109.40 NM 150 150 150 50 NM NM NM 8 Mill supply well

Mill 1A1 Mill Alluvial Aquifer 1/1/77 1863085.60 2073381.11 8111.32 NM 176 NM 176 50 NM NM NM 8 Mill supply well

MMW-10A
Base of Sugar Shack S. 
Rock Pile Alluvial Aquifer 7/20/94 1857935.47 2069468.90 7939.33 7939.83 144 129 139 89 129 79 129 8

MMW-10B
Base of Sugar Shack S. 
Rock Pile

Alluvium and 
bedrock 7/14/94 1857935.47 2069468.90 7939.20 7939.70 189 134 178 137 177 133 189 4

Screened across alluvium 
and bedrock

MMW-10C
Base of Sugar Shack S. 
Rock Pile Alluvial Aquifer 7/26/94 1857935.47 2069468.90 7939.44 7939.94 50 NE 50 35 50 32 50 4

MMW-112 Base of Sugar Shack S. 
Rock Pile

Bedrock 7/17/94 1857552.82 2069790.20 8004.93 8002.43 185 145 179 149 179 145 185 4 Water is a mix of alluvial 
and bedrock groundwater

MMW-11A Base of Sugar Shack S. 
Rock Pile

Colluvium 8/11/99 1857561.43 2069806.76 8003.01 8000.51 106 NE 106 85 105 80 106 2

MMW-131 Base of Middle Rock 
Pile Alluvial Aquifer 8/9/94 1859632.59 2071463.58 8056.08 8053.58 148 120 145 114 144 105 148 8

Screened across 
alluvium/bedrock; replaced 
by MMW-25A/B

MMW-14
Base of Sulfur Gulch 
Rock Pile Colluvium 7/31/94 1860141.84 2072523.26 8166.50 8167.00 75 NE 61 50 60 48 61 4 Dry well
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

MMW-16 Base of Sulfur Gulch 
Rock Pile

Colluvium 7/28/94 1860881.88 2073115.78 8139.66 8140.16 98 90 88 48 88 45 88 8

MMW-17A Upstream eastern mine 
boundary

Alluvial Aquifer 9/10/99 1865727.25 2074885.07 8173.43 8170.93 93 88 89 69 89 64 88 2 On-mine site reference well

MMW-17B4 Upstream eastern mine 
boundary Bedrock 10/16/99 1865727.25 2074885.07 8173.53 8171.03 138 88 138 122 137 120 138 2

Completed in shallow 
bedrock but is characteristic 
of alluvium

MMW-18A Base of Sugar Shack S. 
Rock Pile

Colluvium 8/23/99 1857161.15 2069625.18 8030.82 8028.32 97 95 96 76 96 72 96 2 Dry well

MMW-18B Base of Sugar Shack S. 
Rock Pile

Bedrock 9/26/99 1857161.15 2069625.18 8031.41 8028.91 123 83 120 89 119 88 123 2 Screened across colluvium 
and bedrock

MMW-19A
Base of Sugar Shack S. 
Rock Pile Colluvium 8/10/99 1857411.95 2069594.95 7990.04 7987.54 99.1 NE 98 77 97 72 99 2

MMW-19B Base of Sugar Shack S. 
Rock Pile

Bedrock 9/25/99 1857411.95 2069594.95 7990.60 7988.10 195.4 156 194 164 194 164 195 2

MMW-2 Mouth of Capulin 
Canyon

Colluvium 8/28/94 1846050.26 2074863.89 7700.05 7697.55 68 58 68 38 58 28 58 8

MMW-21 Mine M&E Colluvium 9/23/99 1852454.07 2070717.24 8090.47 8090.97 79 77 78 53 78 48 77 2
MMW-22 Mine M&E Colluvium 9/16/99 1852367.94 2070808.58 8090.61 8091.11 107 105 107 81 106 76 106 2

MMW-23A Upper Capulin Canyon Colluvium 10/10/99 1850675.54 2077779.80 8774.38 8771.88 14 13 14 8 13 6 13 2 Downgradient of Upper 
Capulin Catchment

MMW-23B Upper Capulin Canyon Bedrock 10/10/99 1850675.54 2077779.80 8775.56 8773.06 99 13 98 67 97 65 98 2 Downgradient of Upper 
Capulin Catchment

MMW-24 Base of Sulfur Gulch 
Rock Pile

Bedrock 10/1/99 1860724.71 2073069.63 8145.76 8146.26 140 78 140 85 140 83 140 2

MMW-25A
Base of Middle Rock 
Pile Colluvium 8/30/99 1859408.27 2071257.20 8080.10 8077.60 74 73 74 53 73 51 74 2

Replacement well for 
MMW-13; dry well

MMW-25B Base of Middle Rock 
Pile

Bedrock 10/1/99 1859408.29 2071254.90 8079.80 8077.30 141 70 140 79 139 73 140 2 Replacement well for 
MMW-13

MMW-26A Base of Sugar Shack S. 
Rock Pile

Colluvium 8/12/99 1857318.23 2069692.01 8013.81 8011.31 104 101 102 81 101 79 101 2 Dry well

MMW-27A Base of Sugar Shack S. 
Rock Pile

Colluvium 8/27/99 1857453.24 2069741.09 8006.26 8002.21 109 NE 107 87 107 82 109 2

MMW-28A Downstream of Mill Alluvial Aquifer 12/2/00 1861791.51 2073333.26 8089.59 8087.59 81 NE 81 35 80 32 81 2

MMW-28B Downstream of Mill Bedrock 1/6/01 1861777.23 2073312.10 8089.60 8087.60 138 112 137 116 136 114 138 2

MMW-29A Base of Middle Rock 
Pile

Alluvial Aquifer 12/11/00 1859969.75 2071579.29 8000.77 7998.77 91 NE 90 59 89 57 91 2

MMW-29B Base of Middle Rock 
Pile

Bedrock 2/1/01 1859951.08 2071548.66 7999.95 7997.45 181 122 179 158 178 148 181 2

MMW-3 Mouth of Capulin 
Canyon

Bedrock 8/26/94 1846050.26 2074863.89 7701.07 7698.57 145 58 116 75 115 65 116 8

MMW-30A Base of Middle Rock 
Pile

Alluvial Aquifer 12/13/00 1859193.83 2070792.31 7968.48 7966.38 60 NE 56 35 55 35 60 2
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

MMW-30B Base of Middle Rock 
Pile

Bedrock 12/14/00 1859192.36 2070760.01 7967.59 7965.59 142 88 141 120 140 118 142 2

MMW-31A Base of Sugar Shack S. 
Rock Pile

Alluvial Aquifer 1/11/01 1858058.34 2069827.39 7977.17 7975.17 99 NE 83 62 82 60 83 2

MMW-31B 
(original well; 
destroyed)

Base of Sugar Shack S. 
Rock Pile

Bedrock 2/19/01 1858084.01 2069832.89 7977.55 7975.17 154 106 153 132 152 130 154 2 Destroyed in 2001

MMW-32A Base of Sugar Shack S. 
Rock Pile

Alluvial Aquifer 1/10/01 1857183.88 2069027.32 7941.20 7939.20 92 91 92 71 91 69 91 2

MMW-32B Base of Sugar Shack S. 
Rock Pile

Bedrock 2/3/01 1857144.16 2069029.17 7943.00 7941.04 135 63 134 113 133 110 134 2

MMW-33A Columbine Park Alluvial Aquifer 10/8/97 1856254.39 2068264.00 7857.10 7855.10 40 NE 40 30 40 30 40 2

MMW-34A Base of Spring Gulch 
Rock Pile

Colluvium 3/16/01 1861213.52 2075475.20 8608.42 8604.42 113 109 112 91 111 89 111 2 Dry well

MMW-34B
Base of Spring Gulch 
Rock Pile Bedrock 3/14/01 1861213.52 2075475.20 8607.94 8605.94 134 74 133 112 132 110 134 2

MMW-35A Base of Blind Gulch 
Rock Pile

Colluvium 2/6/01 1860239.91 2075767.74 8609.22 8607.22 113 110 106 85 105 80 106 2 Dry well

MMW-35B Base of Blind Gulch 
Rock Pile

Bedrock 2/5/01 1860239.91 2075767.74 8607.01 8605.01 154 67 152 131 151 128 154 2

MMW-36A Base of Sugar Shack W. 
Rock Pile

Colluvium 4/3/01 1853808.40 2071948.82 8520.39 8518.39 154 149 150 129 149 126 149 2 Dry well

MMW-36B Base of Sugar Shack W. 
Rock Pile

Bedrock 4/1/01 1853808.40 2071948.82 8523.58 8521.58 182.5 101 182 161 181 158 183 2

MMW-37A 
(destroyed)

Sugar Shack South 
Rock Pile

Colluvium 10/23/00 1857100.36 2070763.06 8712.83 8710.78 363 NE 260 239 259 236 263 2 Dry well, destroyed in 2001

MMW-38A 
[WRD-10]

Middle Rock Pile Colluvium 10/9/00 1858602.10 2071937.06 8666.18 8664.26 294.5 293 295 274 294 271 295 4

MMW-39A 
[WRD-12] Sulfur Gulch Rock Pile Colluvium 11/28/00 1860575.62 2073862.55 8521.70 8519.64 417 416 417 397 417 393 417 4

MMW-40A 
[WRD-15] Spring Gulch Rock Pile Colluvium 8/24/00 1861532.28 2077200.38 9050.42 9048.42 284 282 284 263 283 261 283 4

MMW-41A 
[WRD-17]

Blind Gulch Rock Pile Colluvium 9/29/00 1859391.58 2077776.25 9244.61 9242.61 290 290 290 269 289 266 290 4 Dry well

MMW-42A Lower Goathill Gulch Alluvium and 
colluvium

2/28/01 1848532.97 2071003.46 7694.09 7694.29 146 146 69 48 68 45 69 4

MMW-43A Mill Alluvial Aquifer 3/9/01 1864631.72 2073953.91 8135.93 8133.93 145 144 145 124 144 121 144 2

MMW-7 Mine M&E Bedrock 8/13/94 1852484.27 2070831.32 8090.16 8090.66 161 84 159 88 158 86 159 8 Well is impacted by surface 
runoff at M&E

MMW-8A Lower Goathill Gulch Bedrock 8/17/94 1851786.88 2069668.55 7858.22 7858.72 161 121 151 130 150 125 161 4

MMW-8B Lower Goathill Gulch Colluvium 8/24/94 1851773.62 2069667.78 7859.47 7859.97 129 117 127 77 117 67 117 8

P-1 Columbine Park Alluvial Aquifer 9/19/96 1854362.16 2068700.82 7827.65 7827.65 128 124 118 28 118 24 118 2
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

P-2 Columbine Park Alluvial Aquifer 9/29/96 1854358.07 2068861.85 7822.85 7822.85 65 NE 36 16 36 12 36 4

P-3 Columbine Park Alluvial Aquifer 9/26/96 1854670.50 2068665.44 7843.17 7843.17 103 NE 102 42 102 32 102 4

P-4A Columbine Park Alluvial Aquifer 10/2/96 1854631.10 2068832.41 7835.25 7835.25 25 NE 25 15 25 14 15 4

P-4B Columbine Park Alluvial Aquifer 10/2/96 1854635.44 2068834.01 7834.67 7834.67 95 NE 82 77 82 70 82 4

P-5A Columbine Park Alluvial Aquifer 10/1/96 1854960.29 2068739.61 7840.88 7840.88 38 85 24 19 24 11 25 2

P-5B Columbine Park Alluvial Aquifer 10/1/96 1854950.48 2068737.86 7840.72 7840.72 53 85 50 45 50 40 50 4

P-5C3 Columbine Park Bedrock 10/1/96 1854957.01 2068738.54 7840.81 7840.81 105 85 105 100 105 95 105 4
Hydraulically and 
chemically similar to 
alluvial groundwater

US-1 Upper Sump Alluvial Aquifer 3/6/91 1851807.22 2068982.93 7781.63 7779.60 38 NE 38 18 40 16 38 4

US-2 Upper Sump Alluvial Aquifer 3/12/91 1851542.20 2069162.05 7773.85 7769.04 29 NE 29 9 31 7 29 4

US-3 Upper Sump Alluvial Aquifer 3/13/91 1851394.27 2069030.37 7768.13 7766.43 27 NE 27 7 31 5 27 4

EW-1
South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer 9/6/94 1824176.03 2072726.04 7312.66 7312.66 157 82 153 92 152 83 153 8

Seepage Interception 
System extraction well 

EW-2
South of Tailing Dam 
No. 1

Basal Alluvial 
Aquifer 9/20/94 1824863.35 2074291.99 7302.42 7299.75 214 NE 188 106 183 104 185 8

Seepage Interception 
System extraction well, 
multiple screen zones 

EW-3
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 9/22/94 1824692.77 2074282.70 7320.41 7317.93 104 NE 82 67 77 62 82 8

Seepage Interception 
System extraction well 

EW-4 South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

9/27/94 1824957.40 2073689.37 7282.73 7280.16 58 NE 56 48 56 42 58 8 Seepage Interception 
System extraction well 

EW-5A
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 8/20/97 1825118.48 2074668.91 7317.41 NM 50 NE 50 15 45 13 50 4

Seepage Interception 
System extraction well 

EW-5B
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 9/12/97 1825030.73 2074715.32 7318.52 NM 51 NE 50 15 45 13 51 4

Seepage Interception 
System extraction well 

EW-5C
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 9/10/97 1824885.93 2074830.88 7333.02 NM 62 NE 59 24 54 23 62 4

Seepage Interception 
System extraction well 

EW-5D
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 9/9/97 1824722.11 2074934.75 7347.57 NM 48 NE 43 13 38 11 48 4

Seepage Interception 
System extraction well 

EW-6 [MW-3] South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

1/1/79 1825295.77 2073361.14 7298.95 7298.55 60 NM 52 30 60 NM NM 6 MW-3 converted to 
extraction well; steel casing

LS-1 Lower Sump Upper Alluvial 
Aquifer

3/11/91 1833612.77 2072907.44 7381.30 7379.31 58 NE 58 38 58 36 58 4

LS-2 Lower Sump Upper Alluvial 
Aquifer

3/7/91 1832976.55 2072904.59 7342.37 7340.15 26 NE 26 6 26 4 26 4

LS-3 Lower Sump Upper Alluvial 
Aquifer

3/7/91 1832495.37 2072928.89 7330.35 7328.94 20 NE 20 5 20 3 20 4

Tailing Facility
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Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

MW-10 Southeast of Tailing 
Dam No. 1

Basal Alluvial 
Aquifer

7/1/93 1827981.50 2074502.47 7354.98 7351.50 129 128 124 94 124 91 128 6

MW-11 South of Tailing Dam 
No. 4

Basal Bedrock 
(Volc.) Aquifer

7/1/93 1820663.68 2073005.67 7344.59 7342.69 256 27 247 207 247 198 247 8

MW-12 South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer

9/26/94 1824964.89 2073670.27 7281.58 7280.24 234 179 230 214 230 203 230 4

MW-13 South of Tailing Dam 
No. 4

Basal Bedrock 
(Volc.) Aquifer

9/5/97 1821410.81 2072909.73 7353.01 7351.01 229 60 227 212 222 211 227 4

MW-14 Southeast of Tailing 
Dam No. 1

Upper Alluvial 
Aquifer

8/22/97 1827266.32 2074239.72 7347.28 7345.28 64 NE 64 39 59 37 64 4

MW-15 
(replacement for 
MW-8B)

South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 1/30/01 1824361.50 2074145.51 7372.55 7370.55 76 NE 75 64 74 62 76 2

Replacement well for MW-
8

MW-16 South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer

1/1/79 1824160.84 2072550.13 7284.05 7282.66 117 62 117 65 100 NM NM 6
Screened in upper bedrock; 
not characteristic of 
bedrock aquifer

MW-2 South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

1/1/79 1824918.53 2073578.43 7281.93 7280.13 80 NM 80 28 78 NM NM 6 Steel casing

MW-4
Southeast of Tailing 
Dam No. 1

Upper Alluvial 
Aquifer 1/1/79 1828455.02 2074706.43 7359.75 7358.85 102 NM 102 60 95 NM NM 6

MW-6 (destroyed)
North of Change House 
at Dam No. 2

Upper Alluvial 
Aquifer NA 1829741.13 2080716.94 7560.20 NM 101 NM 101 NM NM NM NM 6

Blockage at ~21 feet; no 
water

MW-7A
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 7/1/93 1824761.28 2074492.42 7321.80 7320.10 146 NM 88 78 88 73 88 2

MW-7B
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 7/1/93 1824761.28 2074492.42 7321.80 7320.10 146 NM 114 104 114 99 114 2

Collapsed casing; cannot 
sample

MW-7C5 South of Tailing Dam 
No. 1

Basal Alluvial 
Aquifer 7/1/93 1824761.28 2074492.42 7321.80 7320.10 146 NM 142 132 142 127 142 2

Impacted by shallow 
groundwater through 
collapsed casing

MW-8B [MW-8]; 
(abandoned)

South of Tailing Dam 
No. 1

Basal Bedrock 
(Volc.) Aquifer 7/1/93 1824380.46 2074358.99 7373.90 7370.98 228 155 220 180 220 175 228 6

Historically dry; abandoned 
in January 2001; replaced 
by MW-15

MW-9A
South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer 7/1/93 1825241.77 2073377.40 7308.91 7305.76 147 NE 43 33 43 27 44 2

MW-9B South of Tailing Dam 
No. 1

Basal Alluvial 
Aquifer

7/1/93 1825241.77 2073377.40 7308.91 7305.76 147 NE 144 115 144 47 147 2 Dry well due to extraction 
wells in the area

MW-A South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

NA 1824888.66 2074568.47 7313.70 7311.64 64 NM 38 NM NM NM NM NM

MW-B South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

NA 1824960.74 2074637.55 7315.50 7313.16 18 NM 18 NM NM NM NM NM
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MW-C 
(abandoned)

South of Tailing Dam 
No. 1

Upper Alluvial 
Aquifer

NA 1825149.03 2074636.21 7316.86 7315.56 15 NM 15 NM NM NM NM NM Abandoned in December 
2000

MW-CH
Dry Maint./Change 
House

Basal Alluvial 
Aquifer 6/13/67 1829197.68 2076470.16 7554.93 NM 250 NM 250 149 250 NM NM 8 Supply well; steel casing

AWWT-17 Advanced Water 
Treatment Plant

Colluvium NA 1876580.04 2078132.35 8580 NM 221 200 210 190 210 NM NM 7 Steel casing

AWWT-27 Advanced Water 
Treatment Plant

Bedrock NA 1876372.53 2078248.63 8560 NM 156 NM 156 135 154 NM NM 4

Cater Ranch Cater Ranch Basal Alluvial 
Aquifer

NA 1834714.60 2119420.44 NM NM NM NM NM NM NM NM NM NM Tailing facility reference 
well; depth not known

Columbine CG 
Well 1 Columbine Park Alluvial Aquifer NA 1855975.68 2067817.78 7862.82 NM NM NM 80 NM NM NM NM NM Sourced by groundwater

Elephant Rock CG
Well 1

Elephant Rock 
Campground

Alluvial Aquifer NA 1872386.09 2077186.64 8514.20 NM NM NM 39 NM NM NM NM NM Connected to Town of Red 
River water in 2004

F1GW
[Fagerquist ]

Columbine Park Alluvial Aquifer NA 1855355.48 2068413.11 NM NM NM NM NM NM NM NM NM NM Private Well

Fawn Lake CG 
Well 1 Fawn Lake Campground Alluvial Aquifer NA 1875503.51 2077632.78 8460.27 NM NM NM 100 NM NM NM NM NM

Connected to Town of Red 
River water in 2000

HAN-A Hansen Creek Colluvium 11/7/02 1872299.55 2077886.28 8623.75 NM 120 110 109 99 109 95 109 4
Off-mine site reference 
well; USGS background 
study well

HTT-A Hottentot Creek Colluvium 10/30/02 1880585.93 2079195.12 8844.84 NM 118 NE 115 105 115 100 115 4
Off-mine site reference 
well; USGS background 
study well

LB-A8 LaBobita Campground Alluvial Aquifer 12/8/02 1868231.94 2075374.96 8283.79 NM 65 55 63 53 63 40 63 4
Off-mine site reference 
well; USGS background 
study well

RSTW Questa Ranger Station Alluvial Aquifer NA 1840966.57 2075599.41 7475.86 NM 36 NM 36 NM NM NM NM 6
Supply well at Questa 
Ranger Station no longer 
used

SC-1A Upper Straight Creek Colluvium 1/29/02 1876347.56 2080943.99 8958.88 8955.88 75 56 74 54 74 52 75 4
Off-mine site reference 
well; USGS background 
study well

SC-1B Upper Straight Creek Bedrock 2/3/02 1876351.55 2080916.80 8956.32 8953.17 146 84 140 130 140 127 146 3
Off-mine site reference 
well; USGS background 
study well

SC-2B9 Middle Straight Creek Bedrock 2/4/02 1876755.45 2079694.78 8791.77 8789.04 86 55 86 61 86 55 86 3
Off-mine site reference 
well; USGS background 
study well

SC-3A Middle Straight Creek Colluvium 2/7/02 1876695.90 2079691.55 8790.31 8787.60 113 95 112 82 112 77 113 4
Off-mine site reference 
well; USGS background 
study well

Off Mine Site and Tailing Facility
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ID Location Completion Zone

Date 
Installed/ 

Drilled Easting (ft) Northing (ft)
Meas. Point 

Elev. (ft)

Ground 
Elev. 
(ft)

Borehole 
Depth

(ft, bgs)

Depth to 
Bedrock (ft, 

bgs)
Well Depth 

(ft, bgs)

Top of 
Screen (ft, 

bgs)

Bottom of 
Screen 
(ft, bgs)

Top of 
Filter Pack 

(ft, bgs)

Bottom of 
Filter Pack 

(ft, bgs)
Casing 

Diam. (in) Comments

Table 2.4-2
INFORMATION FOR NEW AND EXISTING MONITORING WELLS, PIEZOMETERS, EXTRACTION WELLS,

AND SUPPLY WELLS AT THE MINE SITE AND TAILING FACILITY

SC-3B Middle Straight Creek Bedrock 1/23/02 1876681.10 2079676.89 8789.82 8787.32 200 107 191 161 191 157 200 3
Off-mine site reference 
well; USGS background 
study well

SC-4A Middle Straight Creek Colluvium 1/20/02 1876689.74 2079754.90 8800.13 8797.80 114 109 114 94 114 90 114 4
Off-mine site reference 
well; USGS background 
study well

SC-5A Lower Straight Creek Colluvium 2/15/02 1876994.82 2078258.84 8613.72 8610.97 197 NE 187 172 187 167 197 4
Off-mine site reference 
well; USGS background 
study well

SC-5B Lower Straight Creek Bedrock 1/17/02 1877010.53 2078244.16 8612.46 8609.46 358 285 348 338 348 336 358 3
Off-mine site reference 
well; USGS background 
study well

SC-6A Lower Straight Creek Colluvium 11/10/02 1876580.03 2079691.91 8793.87 8790.66 150 NE 148 128 148 122 150 4
Off-mine site reference 
well; USGS background 
study well

SC-7A Lower Straight Creek Alluvial Aquifer 11/25/02 1876292.92 2077927.42 8561.32 8557.71 196 NE 195 107 195 104 196 4
Off-mine site reference 
well; USGS background 
study well

SC-8A Lower Straight Creek Alluvial Aquifer 11/13/02 1876082.59 2077639.43 8522.69 8519.40 98 NE 97 87 97 83 98 4
Off-mine site reference 
well; USGS background 
study well

Notes:

Alias IDs are in brackets
Coordinates are in State Plane system
1 MMW-13 is a mix of alluvial and bedrock groundwater; well was replaced by MMW-25A and MMW-25B at the request of NMED.
2The water chemistry of MMW-11 is nearly identical to colluvial well MMW-11A and it is not representative of bedrock water.
3The water chemistry of P-5C is nearly identical to alluvial well P-5B and it is not representative of bedrock water.
4The water chemistry of MMW-17B is identical to alluvial well MMW-17A and it is not representative of bedrock water.
5MW-7C is completed in the same borehole as MW-7A and MW-7B.  The casing in MW-7B is collapsed preventing sample collection.  The collapsed casing allows water from the 

 upper alluvial aquifer to enter MW-7C in the basal alluvial aquifer.  The water chemistry of MW-7C is not representative of the basal alluvial aquifer.
6MW-1 is screened in the upper ~30 feet of volcanics that is hydraulically connected to the upper alluvial groundwater.  Its water levels and chemistry are more similar

  to those in the upper alluvial aquifer and is therefore not representative of basal bedrock groundwater.
7Wells have unreliable lithologic descriptions; thus, completion zone and lithology is suspect.
8Well is reported as representative of alluvial groundwater, but it is completed in bedrock and the water level is in bedrock.
9Well is screened in colluvium and bedrock; water quality is therefore a mix of both units.

NA      = information not available
NE      = bedrock not encountered
NM     = measurement not made
(Volc.) = well completed in volcanics (basalt or andesite)
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AST MW-1 mine facility area D D D D D X X X
MMW-2 lower Capulin Canyon Metals, Inorg X F X F F X F F X F X X X F X X X X DS DS DS
MMW-3 lower Capulin Canyon Metals, Inorg X F X F F X F F X F X X X F X X X X X X
MMW-7 mine facility area Metals, Inorg X F X F F X F F X F F X F F X X X
MMW-8A mine facility area Metals, Inorg X F X F F X F F X F F X F F X X X
MMW-8B mine facility area Metals, Inorg X F X F F X F F X F F X F F X X X

MMW-10A near the base of Sugar Shack 
South Metals, Inorg X X X X X X X X X X X X X X X

X

MMW-10B near the base of Sugar Shack 
South Metals, Inorg X X X X X X X

X

MMW-10C near the base of Sugar Shack 
South Metals, Inorg X X X X X X X

MMW-11 base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X

MMW-11A base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X

X X X X X

MMW-13 near base of Middle mine 
rock pile Metals, Inorg X X X X X X X

MMW-14 Sulphur Gulch Metals, Inorg D D D D D D D
MMW-16 Sulphur Gulch Metals, Inorg D D D D D D D X D D D D D D D D
MMW-17A upgradient of mill site Metals, Inorg, Cr(VI) X X D X X X X X X X X X X X X X X
MMW-17B upgradient of mill site Metals, Inorg X X X X X X X X X X X X X X X X X X

MMW-18A base of Sugar Shack South 
mine rock pile Metals, Inorg D D D D D D D D D D D D D D D D

MMW-18B base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X

MMW-19A base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X

X

MMW-19B base of Sugar Shack South 
mine rock pile Metals, Inorg X X X F F X F F X F F X F F X X

X
MMW-21 mine facility area Metals, Inorg X F X F F X F F X F F X F F X X X X X
MMW-22 mine facility area Metals, Inorg X F X F F X F F X F F X F F X X X X

MMW-23A base of Capulin Canyon mine 
rock pile Metals, Inorg, Cr(VI) X X X X X NA X

X X X

MMW-23B base of Capulin Canyon mine 
rock pile Metals, Inorg X X X X X NA X

X

MMW-24 base of Middle mine rock pile Metals, Inorg X F X F F X F F X F F X F F X X
X X

MMW-25A base of Middle mine rock pile Metals, Inorg D D D D D D D D D D D D D D D D

Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY
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Mine Site - Monitoring Wells

R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Tables\SOURCE\Table 2.4-3.xls  10/23/2007(9:09 AM) Sheet 1 of 10

108434



Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY
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MMW-25B base of Middle mine rock pile Metals, Inorg X F X F F X F F X F F X F F X X

MMW-26A base of Sugar Shack South 
mine rock pile Metals, Inorg D D D D D D D

MMW-27A base of Sugar Shack South 
mine rock pile Metals, Inorg A A A X X X X X X

X

MMW-28A downgradient of the mill area Metals, Inorg, Cr(VI) X F X X X X X X X X X X X X X X
X X

MMW-28B downgradient of the mill area Metals, Inorg X F X F F X F F X F F X F F X X
X X

MMW-29A alluvial basin near base of 
Middle  rock pile Metals, Inorg X X X X X X X X X X X X X X X

X X X

MMW-29B base of Middle mine rock pile Metals, Inorg X X X X X X X
X X

MMW-30A base of Middle/Sugar Shack 
South Metals, Inorg X X X X X X X

X X X X X

MMW-30B base of Middle mine rock pile Metals, Inorg X X X X X X X
X X X

MMW-31A near the base of Sugar Shack 
South pile Metals, Inorg X X X X X X X

MMW-31B (replacement) base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X X X X X X X X X X

MMW-32A near base of Sugar Shack 
South  rock pile Metals, Inorg X X X X X X X

X

MMW-32B base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X

X

MMW-33A upgradient of Columbine 
Park Metals, Inorg X X X X X X X X X X X X X X X

X

MMW-34A near base of Spring Gulch 
mine rock pile Metals, Inorg D D D D D D D

MMW-34B Spring Gulch Metals, Inorg X X X X X X X X

MMW-35A near base of Blind Gulch 
mine rock pile Metals, Inorg D D D D D D D

MMW-35B Sulphur Gulch Metals, Inorg X X X X X X X X

MMW-36A base of Sugar Shack West 
mine rock pile Metals, Inorg D D D D D D D

MMW-36B base of Sugar Shack West 
mine rock pile Metals, Inorg X X X X X X X

X X X X X

MMW-37A Sugar Shack South mine rock 
pile Metals, Inorg A A A A A A A A A

MMW-38A (WRD-10) Middle mine rock pile Metals, Inorg X X X X X X X
X X X X X
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SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY
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MMW-39A (WRD-12) Sulphur Gulch mine rock pile Metals, Inorg X X X X X X X
X X X X X

MMW-40A (WRD-15) Spring Gulch mine rock pile Metals, Inorg X X X X X X X
X

MMW-41A (WRD-17) Blind Gulch mine rock pile Metals, Inorg D D D D D D D

MMW-42A 1550 feet downgradient of 
Goathill Gulch Metals, Inorg X X X X X X X

X

MMW-42B 1550 feet downgradient of 
Goathill Gulch Metals, Inorg X X X X X X X X X X X X X X X X

X

MMW-43A upgradient of mine mill site Metals, Inorg X X X X X X X
X

MMW-44A south of administrative 
building Metals, Inorg,  Cr(VI) X X X X X X X X X X X X X X X X

X X X

MMW-44B south of administrative 
building Metals, Inorg X NS X X X X X X X X X X X X X X

X
MMW-45A lower Capulin Canyon Metals, Inorg X X X X X X X X X X X X X X X X X
MMW-45B lower Capulin Canyon Metals, Inorg X X X X X X X X X X X X X X

MMW-47A south of mine dry along Red 
River Metals, Inorg X X X X X X X X X X X X X X X X

X
MMW-48A mine facility area Metals, Inorg X X X X X X X X X X X X X X X X X

MMW-49A base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X X X X X X X

X

MMW-50A SW of mine entrance along 
Red River Metals, Inorg X

X X X
P-1 Columbine Park Metals, Inorg X X X X X X X X
P-2 Columbine Park Metals, Inorg X X X X X X
P-3 Columbine Park Metals, Inorg X X X X X X X X
P-4A Columbine Park Metals, Inorg D D D X D D D D
P-4B Columbine Park Metals, Inorg X X X X X X X
P-5A Columbine Park Metals, Inorg D D D X X D D D
P-5B Columbine Park Metals, Inorg X X X X X X X X
P-5C Columbine Park Metals, Inorg X X X X X X X
Spring 13 P-1 Spring 13 area Metals, Inorg X

Spring 13 P-2 Spring 13 area Field parameters only
F

Spring 13 P-3 Spring 13 area Field parameters only
F

Spring 13 P-4 Spring 13 area Field parameters only
F

US-1 Upper Sump Metals, Inorg X X W W X W W X W W X W W X X
US-2 Upper Sump Metals, Inorg X X W W X W W X W W X W W X X X
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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US-3 Upper Sump Metals, Inorg X X W W X W W X W W X W W X X

Columbine No. 1 west of Columbine Park Metals, Inorg X X X X X X X
Columbine No. 2 west of Columbine Park Metals, Inorg X X X X X X X
Columbine CG Well #1 Columbine campground Metals, Inorg X S S X X X S S S

Columbine CG Well #2** Columbine campground Metals, Inorg S S

Columbine CG Well #3** Columbine campground Metals, Inorg S S

Columbine CG Well #4** Columbine campground Metals, Inorg S S

Company Cabins Well Columbine Park Metals, Inorg X X X X X X X X

D1GW Private well in Columbine 
Park Metals, Inorg X X X X X X X

Eagle Rock Lake CG 
Well**

Eagle Rock Lake 
campground Metals, Inorg S S

Elephant Rock CG Well 
No. 1 Elephant Rock campground Metals, Inorg S S S X X S S S

Elephant Rock CG Well 
No. 2** Elephant Rock campground Metals, Inorg S S

F1GW Private well in Columbine 
Park Metals, Inorg X X X X X X X

X
Fawn Lake CG Well No. 
1** Fawn Lake campground Metals, Inorg S S

Fawn Lake CG Well No. 
2** Fawn Lake campground Metals, Inorg S S

Fawn Lake CG Well No. 
3** Fawn Lake campground Metals, Inorg S S

Junebug CG Well No. 1** Junebug campground Metals, Inorg S S S

Junebug CG Well No. 2** Junebug campground Metals, Inorg S S

GWW-1 base of Middle mine rock pile Metals, Inorg X X X X X X X X NA X X X X
X

GWW-2 base of Middle Mine rock 
pile Metals, Inorg X X X X X X X X NA X X X X

X

GWW-3 base of Sugar Shack South 
mine rock pile Metals, Inorg X X X X X X X X NA X X X X

X
Spring 13 Pump lower Capulin Canyon Metals, Inorg X X X X X X X X NA X X X X

Spring 39 Pump south of mine facility area Metals, Inorg X X X X X X X X NA X X X X

Mine Site - Extraction/Supply Wells
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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LAB Well laboratory in milling area Metals, Inorg X X X X X X X

Columbine Canyon west of Columbine Creek and 
River confluence Metals, Inorg X X X

Mine1 Underground Metals, Inorg,  Cr(VI) X X X X X X X

C3 Underground Stable isotopes only X
P1 Underground Stable isotopes only X
P4 Underground Stable isotopes only X
P6 Underground Stable isotopes only X
P9 Underground Stable isotopes only X
F1 Underground Stable isotopes only X
Neckfault Underground Stable isotopes only X

Cabin Springs northeast of Fagerquist cabins Metals, Inorg, Cr(VI) D D D D D D X X D NA D D D D D

Capulin Spring Capulin Metals, Inorg, Cr(VI) X X W W X W W X W W X W W X X
Capulin Spring Source Capulin Metals, Inorg X X X
Chambers Springs south of milling facility Metals, Inorg D D D D D X W X W W X W W X X
Goathill Gulch Seep lower Goathill Canyon Metals, Inorg X D NA D D NA NA D D D D X
Goathill Springs Goathill Metals, Inorg, Cr(VI) X X W W X W W X W W X W W X X
Goathill Spring Source Goathill Metals, Inorg X X X
Lower Spring 13 lower Capulin Canyon Metals, Inorg X X W W X X NA X X X X X X X X X

Portal Springs south of Sugar Shack South 
mine rock pile Metals, Inorg D D D D D D D X W NA D W W D D

Potato Patch Springs south of milling facility Metals, Inorg D D D D D D D D D NA D D D D D
Shaft Spring south of mine shaft Metals, Inorg D D D D D D D D D NA D D D D D

South Portal Springs south of Sugar Shack South 
mine rock pile Metals, Inorg D D D D D D D D D NA D D D D D

Spring 13 lower Capulin Canyon Metals, Inorg, Cr(VI) X X X X X NA NA NA NA X NA X X X X X X X X
Spring 14MA lower Capulin Canyon Metals, Inorg X W NA X W NA X W W X X
Spring 14M lower Capulin Canyon Metals, Inorg X X W W X W NA X NA NA X W W X X X
Spring 15M lower Capulin Canyon Metals, Inorg X NA D D NA D D D D D

Spring 39 south of mine facility area Metals, Inorg, Cr(VI) X X X X X X NA NA D NA NA NA D D D

Upper Spring 39 south of mine facility area Metals, Inorg X W W X NA W X W D NA D

Sulphur Gulch Seep south of Sulphur Gulch mine 
rock pile Metals, Inorg D D D D D D D D D NA X W D D D

Waldo Springs east of Mill area Metals, Inorg X NA X X X

Mine Site - Underground Workings

Mine Site Seeps & Springs
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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CC-1A Capulin Canyon Metals, Inorg W W X X X X X X X X X X X
CC-1B Capulin Canyon Metals, Inorg X X X X X X X X X X X X
CC-2A Capulin Canyon Metals, Inorg W W X X X X X X X X X X X X
CC-2B Capulin Canyon Metals, Inorg X X X X X X X X X X X X
SC-1A Straight Creek Metals, Inorg X X X X X X X X
SC-1B Straight Creek Metals, Inorg X X X X X X
SC-2B Straight Creek Metals, Inorg X X X
SC-3A Straight Creek Metals, Inorg X X X X
SC-3B Straight Creek Metals, Inorg X X X X
SC-4A Straight Creek Metals, Inorg X X X X
SC-5A Straight Creek Metals, Inorg X X X X
SC-5B Straight Creek Metals, Inorg X X X X
SC-6A Straight Creek Metals, Inorg X X X X
SC-7A Straight Creek Metals, Inorg X X X X
SC-8A Straight Creek Metals, Inorg X X X X X
HTT-A Hottentott Creek Metals, Inorg X X
HAN-A Hansen Creek Metals, Inorg X X
LB-A LaBobita Campground Metals, Inorg X X

Ponderosa Lodge 13A Red River Metals, Inorg X
Swiss Mountain 5 Red River Metals, Inorg X
Flag Mountain 9 Red River Metals, Inorg X
Ranger Station Well Questa, NM Metals, Inorg X X

AWWT-1 Red River Water Treatment 
Plant Metals, Inorg X

AWWT-2 Red River Water Treatment 
Plant Metals, Inorg X

LS-1 south of Questa along Red 
River Metals, Inorg X X W W X W W X W W X W W X X

LS-2 south of Questa along Red 
River Metals, Inorg X X W W X W W X W W X W W X X

LS-3 south of Questa along Red 
River Metals, Inorg X X W W X W W X W W X W W X X

MW-1 south of Dam No. 1 Metals, Inorg X X X X X X X X X X X X X X X X
MW-2 south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X
MW-4 south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X DS DS
MW-7A south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X
MW-7C south of Dam No. 1 Metals, Inorg, Cr(VI) X X W W X W W X W W X W W X X
MW-9A south of Dam No. 1 Metals, Inorg X X X X X X X X X X X X X X X X

Mine Site - Reference USGS Wells

Mine Site - Additional Locations 

Tailing Facility - Monitoring Wells
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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MW-9B south of Dam No. 1 Metals, Inorg D D D D D D D D D D D D D D D
MW-10 south of Dam No. 1B Metals, Inorg X F X F F X F F X F F X F F X X
MW-11 west of IX Plant Metals, Inorg X X W W X W W X W W X W W X X
MW-12 south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X
MW-13 north of IX Plant Metals, Inorg X F X F F X F F X F F X F F X X
MW-14 south of Dam No.1B Metals, Inorg X F X F F X F F X F F X F F X X X
MW-15 south of Dam No.1 Metals, Inorg X X W W X W W X W W X W W X X

MW-17 south of Tailing 
dry/maintenance area Metals, Inorg X X X X X X X X X X X X X X X X

X

MW-20 northeast quadrant of Tailing 
area Metals, Inorg X X X X X X X X X X X X X X X X

MW-21 not drilled yet Metals, Inorg X X X X X X X X X X
MW-22 west of Tailing ponds Metals, Inorg X X X X X X X X

MW-23 northeast quadrant of Tailing 
area Metals, Inorg X X X X X X X X X X

MW-24 north of Tailing 
dry/maintenance area Metals, Inorg X X X X X X X X X X X X X X X X

X
MW-25 west of yellow house Metals, Inorg X X X X X X X X
MW-26 west of yellow house Metals, Inorg X X X X X X X X

MW-27 south of Dam No. 1, along  
Embargo Rd Metals, Inorg X X X X X X X X

MW-28 south of Dam No. 1, along  
Embargo Rd Metals, Inorg X X X X X X X X

MW-29 south of Dam No. 1, along  
Embargo Rd Metals, Inorg X X X X X X X X

MW-30 east of Tailing facility Metals, Inorg X X X
MW-31 east of Tailing facility Metals, Inorg X X X
MW-32 east of Tailing facility Metals, Inorg X X X
MW-33 east of Tailing facility Metals, Inorg X X X
MW-34 east of Tailing facility Metals, Inorg X X X
MW-A south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X
MW-B south of Dam No. 1 Metals, Inorg X X W W X W W X W W X W W X X

EW-1 south of Dam No.1 Metals, Inorg X X X X X X X
EW-2 south of Dam No.1 Metals, Inorg X X X X X X X
EW-3 south of Dam No.1 Metals, Inorg X X X X X X X
EW-4 south of Dam No.1 Metals, Inorg X X X X X X X
EW-5A south of Dam No.1 Metals, Inorg X X X X X X X
EW-5B south of Dam No.1 Metals, Inorg X X X X X X X
EW-5C south of Dam No.1 Metals, Inorg P X X X X X X X
EW-5D south of Dam No.1 Metals, Inorg X X X X X X X
EW-6 (MW-3) south of Dam No.1 Metals, Inorg, Cr(VI) X F X F F X F F X F F X F F X P

Tailing Facility - Extraction\Supply Wells
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1

No
v 0

5

Special or Additional Sampling

Ja
n 

06

Fe
b 

06

Ma
r 0

6

La
nt

ha
ni

de
s F

eb
 04

No
v 0

3

De
c 0

3

Ma
r 0

3

Ju
l 0

3

Se
p 

03

Location ID

Au
g 

03

Ap
r 0

3

Ma
y 0

3

Ju
n 

03

RI Sampling Events

Ap
r 0

4

Fe
b 

03

Ja
n 

04

Oc
t 0

3

Oc
t/N

ov
 02

Ju
n 

04

Su
lfu

r I
so

to
pe

s F
eb

 04

No
v 0

3

Ma
y 0

4

Ag
e D

at
in

g 
Fe

b 
04

St
ab

le 
Iso

to
pe

s F
eb

 04

De
c 0

2

Le
ad

 Is
ot

op
es

 F
eb

 04

Ja
n 

03

MW-CH Change House at Tailing 
facility Metals, Inorg X X X X X X X

DP-1 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-2 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-3 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-4 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-5 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-6 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-7 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-8 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-9 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-10 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-11 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-12 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-13 South of Dam No. 1 near 002 
outfall Metals, Inorg X

DP-14 South of Dam No. 1 near 002 
outfall Metals, Inorg X

Hunts Pond well Near Lower Sump Metals, Inorg X
TPZ-1 South of Dam No. 4 Metals, Inorg X W W W W X W W W W
TPZ-2 South of Dam No. 4 Metals, Inorg X W W W W X W W W W

TPZ-4U South of Dam No. 1 Field parameters only W W W W W W W W W W W W W W W

TPZ-4L South of Dam No. 1 Field parameters only W W W W W W W W W W W W W W W

TPZ-4B South of Dam No. 1 Field parameters only W W W W W W W W W W W W W W W

TPZ-5U South of Dam No. 1 near 002 
outfall Metals, Inorg W W W W W X W W W W W W W W W

Tailing Facility - Temporary Piezometers
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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TPZ-5B South of Dam No. 1 near 002 
outfall Metals, Inorg W W W W W X W W W W X W W W W

TPZ-6U Southeast of Dam No. 1B Metals, Inorg W W W W X W W W W W W W W W

TPZ-6L Southeast of Dam No. 1B Field parameters only W W W W W W W W W W W W W W

TPZ-7U Southeast of Dam No. 1B Field parameters only W W W W W W X W W W W W W W W

TPZ-7L Southeast of Dam No. 1B Metals, Inorg W W W W W X W W W W W W W W W

003 Central Seep 003 Drainage from Dam No. 
4 X X X X

003 East Seep 003 Drainage from Dam No. 
4 Metals, Inorg X X X X X

003 West Seep 003 Drainage from Dam No. 
4 Metals, Inorg X X X X X

Confluence 003East/
003West 003 Seeps Confluence Field parameters only F F F F F

Embargo Road Seep South of Dam No. 1A along 
road Metals, Inorg X X X X X

East Seep Dam No. 1A Metals, Inorg X X X NA X

Outfall 002 Pipe south of Dam No. 1 along 
Red River Metals, Inorg X X X X X X X

Outfall 002 south of dam No. 1 Metals, Inorg X X X X X
Outfall 002 Pumpback South of Dam No. 1A Metals, Inorg X
Outfall 002 Pumpback 
Discharge Near Dam No. 5A Metals, Inorg X

Spring 7 pasture south of Dam No. 1 
near River Metals, Inorg

X

Spring 8 pasture south of Dam No. 1 
near River Metals, Inorg

X

Spring 9 pasture south of Dam No. 1 
near River Metals, Inorg X X X X X X X

Spring 9A pasture south of Dam No. 1 
near River Metals, Inorg X X X X X

Spring 10 pasture south of Dam No. 1 
near River Metals, Inorg X X X X X X X

Spring 12 east of fish hatchery Metals, Inorg X X X X X X X
Spring 12A east of fish hatchery Metals, Inorg X X X X
Spring 14T east of fish hatchery Metals, Inorg X X X X X X X
Spring 15T east of fish hatchery Metals, Inorg X X X X X X X

Tailing Facility - Seeps & Springs
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Table 2.4-3
SCHEDULE OF GROUNDWATER SAMPLING AT THE MINE SITE AND TAILING FACILITY

Location Analytical Parameters1
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Spring 17 fish hatchery Metals, Inorg X X X X X X X X
Spring 18 fish hatchery Metals, Inorg X X X X X X X X
West Seep Dam No. 1A Metals, Inorg X X X X X

Cater Ranch Cater Ranch Metals, Inorg X
Private Residence 1 Questa, NM Metals, Inorg X
Private Residence 2 Questa, NM Metals, Inorg X
Private Residence 3 Questa, NM Metals, Inorg X X

Notes:
*Replacement sample was collected in December 2002; tubing might have been too short during fall 2002 sampling event.
**Water is supplied to campgrounds by town of Red River or village of Questa, or campground taps are fed from the same on-site well
1      =  Some sample were additionally analyzed for organic compound, see Table 2.4-4
D     = Well/spring was dry or had insufficient water to sample
DS = Well was sampled by two methods, low flow and conventional 3 casing volume purge methods
F      = Only field parameters and water level were measured
NA = River was too high to collect sample or measure spring flow
NS = Sample was not collected as planned, only field parameters were recorded
P      = Pump for groundwater extraction well did not turn on
S     = Campground well shut of during off-season
W    = Only water level in well or spring flow was measured
X     = Groundwater sample was collected, and field parameters and water level were measured

Additionally monitored for DP-1055 purposes
Additionally monitored for DP-933 purposes
Additionally monitored to evaluate Seepage Interception System
Spring water collection from Fish Hatchery for arsenic issue related to fish

Tailing Facility - Additional Locations
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Table 2.4-4
ORGANIC ANALYSES FOR GROUNDWATER SAMPLES

Site ID Analyses1 Total Number 
of Analyses Ju
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COLUMBINE CG WELL 1 Explosives 2 X X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

COMPANY CABIN WELL Explosives 3 X X X
D1GW Explosives 3 X X X
F1GW Explosives 3 X X X
GWW-1 Explosives 1 X
GWW-2 Explosives 1 X
GWW-3 Explosives 1 X

Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

MMW-10A Explosives 7 X X X X X X X
MMW-10B Explosives 3 X X X
MMW-10C Explosives 3 X X X
MMW-11 Explosives 3 X X X
MMW-11A Explosives 3 X X X
MMW-13 Explosives 3 X X X
MMW-16 Explosives 1 X
MMW-18B Explosives 3 X X X
MMW-19A Explosives 3 X X X
MMW-19B Explosives 4 X X X X

Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Polyaromatic Hydrocarbons 1 X
Total Pet Hydrocarbons (DRO) 1 X

COLUMBINE NO. 1

COLUMBINE NO. 2

LAB WELL

MMW-21
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Table 2.4-4
ORGANIC ANALYSES FOR GROUNDWATER SAMPLES

Site ID Analyses1 Total Number 
of Analyses Ju
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Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Polyaromatic Hydrocarbons 1 X
Total Pet Hydrocarbons (DRO) 1 X

MMW-24 Explosives 3 X X X
MMW-25B Explosives 3 X X X
MMW-27A Explosives 1 X

Explosives 6 X X X X X X
Semivolatile Organics 7 X X X X X X X
Volatile Organics 7 X X X X X X X
Explosives 2 X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

MMW-29A Explosives 7 X X X X X X X
MMW-29B Explosives 3 X X X
MMW-30A Explosives 3 X X X

Explosives 7 X X X X X X X
Volatile Organics 5 X X X X X

MMW-31A Explosives 3 X X X
Explosives 7 X X X X X X X
Semivolatile Organics 1 X

MMW-32A Explosives 3 X X X
MMW-32B Explosives 3 X X X
MMW-33A Explosives 6 X X X X X X

Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

MMW-31B

MMW-34B

MMW-35B

MMW-22

MMW-28A

MMW-28B

MMW-30B
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Table 2.4-4
ORGANIC ANALYSES FOR GROUNDWATER SAMPLES

Site ID Analyses1 Total Number 
of Analyses Ju
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Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

MMW-38A Explosives 3 X X X
Explosives 1 X
Semivolatile Organics 1 X
Volatile Organics 1 X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Explosives 8 X X X X X X X X
Semivolatile Organics 8 X X X X X X X X
Volatile Organics 8 X X X X X X X X
Explosives 7 X X X X X X X
Semivolatile Organics 7 X X X X X X X
Volatile Organics 7 X X X X X X X
Explosives 8 X X X X X X X X
Semivolatile Organics 8 X X X X X X X X
Volatile Organics 8 X X X X X X X X
Explosives 8 X X X X X X X X
Semivolatile Organics 12 X X X X X X X X X X X X
Volatile Organics 12 X X X X X X X X X X X X
Polyaromatic Hydrocarbons 1 X
Total Pet Hydrocarbons (DRO) 1 X

MMW-49A Explosives 1 X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Polyaromatic Hydrocarbons 1 X
Total Pet Hydrocarbons (DRO) 1 X

MMW-44B

MMW-47A

MMW-48A

MMW-7

MMW-39A

MMW-40A

MMW-43A

MMW-44A

MMW-36B
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Table 2.4-4
ORGANIC ANALYSES FOR GROUNDWATER SAMPLES

Site ID Analyses1 Total Number 
of Analyses Ju
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Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
PCBs 1 X
Semivolatile Organics 1 X
Volatile Organics 1 X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X
Explosives 3 X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

P-3 Explosives 3 X X X
P-4A Explosives 1 X
P-4B Explosives 3 X X X
P-5A Explosives 1 X
P-5B Explosives 3 X X X
P-5C Explosives 3 X X X
MMW-17A Explosives 1 X

Semivolatile Organics 8 X X X X X X X X
Volatile Organics 8 X X X X X X X X
Semivolatile Organics 3 X X X
Volatile Organics 3 X X X

SPRING 13-PUMP Explosives 1 X
SPRING 39-PUMP Explosives 1 X

Semivolatile Organics 1 X
Total Pet Hydrocarbons (DRO) 1 X
Volatile Organics 1 X

Note:
1 See Table 2.11-3a for a list of individual compounds analyzed.

P-2

MW-17

MW-CH

WEST SEEP

MMW-8A

MMW-8B

MOLYTUNNEL

P-1
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Table 2.5-1 
OVERVIEW OF TERRESTRIAL VEGETATION SAMPLING,  

PLANT COMMUNITY CHARACTERIZATION, AND BIOASSAY 

Number of Samples/Site Evaluations 

Soil Area Sample Site Numbers Plant Sample 
Chemical 
Analysis* 

Vegetation 
Community 
Evaluation Bioassay 

Mine Site 
Mine site general MSS3-1, 2, 3, 4, 5, 6, 7, 8, 

9, 10 
54 10 10 

Mine site scars MSS7-1, 2, 3, 4, 5, 6, 7, 8, 
9, 10 

0 0 10 

Red River riparian along 
mine 

RS-1, 2, 3, 4, 5, 6, 7, 8, 
9**, 10** 

60 10 10 

Mine site reference MRSS- 1, 2, 3, 4, 5, 16, 
17, 18, 19, 20 

54 10 10 

Mine site riparian 
reference 

RSS-1, 3, 5, 7, 8, 9, 10, 
11, 12, 13 

60 10 10 

Mine site reference scars MRSS-6, 7, 8, 9, 10, 11, 
12, 13, 14, 15 

0 0 10 

Tailing Facility 
Tailing impoundment TSS14-1, 2, 3, 4, 5, 6, 7, 

8, 9, 10 
58 10 10 

Red River riparian along 
tailing facility 

RS-11, 12, 13, 13A, 14, 
15, 16, 17, 18, 19, 20 

66 11 10 

South of tailing facility  TSS17- 33, 35, 37, 39, 41, 
42) 

52 6 0 

Tailing facility reference 
(Cater Ranch) 

CR-2, 4, 5, 6, 7, 8, 10, 11, 
13, 14 

52 10 10 

Tailing facility reference 
riparian (lower Cabresto 
Creek) 

RRS- 19, 20, 25, 26, 29 
(in bioassay RRS 21, 22, 
23 replaces 25, 26, 29) 

28 5 5 

Total Samples  484 82 95 

Total Sites Sampled 102 82 82 95 
Notes: 
* Chemical analyses were performed on an aboveground and a below ground tissue sample of each species (see Table 

2.5-5) at each site.  An additional washed and unwashed sample was collected at the six sites south of the tailing facility.  
** Sites RS-9 and RS-10 are now considered to be part of the Red River along tailing area (CDM 2007a). 
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Table 2.5-2 
SUMMARY OF EDIBLE RIPARIAN SAMPLING 

Number of Samples 
Species Soil Area Edible Riparian 

Sample Number 
Soil Site 
Numbers Whole 

tissue Juice 

Reference: Above Mine 
Riparian (RRBV-1 and 2), 
Reference Lower Cabresto 
Creek Riparian (RRBV-3) 

RRBV-1 
RRBV-2 
RRBV-3 

RIP-2 
RRS-3 
RRS-30 

3 NA 

Red River Riparian Along Mine 
Site 

RMBV-1 
RMBV-2 
RMBV-3 

RS-4 
RIP-1 

RS-10* 

3 NA 

Wintercress  

Red River Riparian Along 
Tailing Facility 

RTBV-1 
RTBV-2 
RTBV-3 
RTBV-4 
RTBV-5 

RS-11  
RS-12 
RS-13 
RIP-3 
RIP-4 

5 NA 

Reference: (Lower Cabresto 
Creek, Upper Cabresto Creek, 
Above Mine Riparian)  

RRCC-1 
RRCC-2 
RRCC-3 

RRS-17  
RIP-11 
RRS-7 

3 3 

Red River Riparian Along Mine 
Site 

RMCC-1 
RMCC-2 
MRCC-3 

RIP-8 
RIP-9 

RIP-10 

3 3 

Chokecherry 

Red River Riparian Along 
Tailing Facility 

RTBV-1 
RTBV-2 
RTBV-3 

RIP-5 
RIP-6  
RIP-7 

3 3 

Total Samples 20 9 
Notes: 
*Site RS-10 is now considered to be part of the Red River along tailing area (CDM 2007a). 
The collection of soil samples that were collocated with edible riparian samples is discussed in Section 2.1. 
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Table 2.5-3 
SUMMARY OF GARDEN PRODUCE SAMPLING 

Garden Sample Site Numbers Vegetable 
Samples Soil Samples Water Samples 

Garden 1 – South of 
Tailing 

GARDEN1 green beans 
zucchini 
lettuce 

beans soil 
lettuce soil 

1 

Garden 2 – East of Tailing GARDEN2 green beans beans soil 1 

Garden 3 – Northeast of 
Tailing 

GARDEN3 green beans 
zucchini 
lettuce 

beans soil 1 

Reference Garden 1 – 
Cerro Vista Farm 

GARDENREF1 green beans 
zucchini 
lettuce 

beans soil 
lettuce soil 

1 

Reference Garden 2 – 
Arroyo Seco 

GARDENREF2 green beans 
zucchini 
lettuce 

zucchini soil 
lettuce soil 

1 

Raley’s Supermarket, 
Taos 

PRODUCE green beans 
zucchini 
lettuce 

  

Total Samples 16 8 5 
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Table 2.5-4 
SCHEDULE OF VEGETATION SAMPLING 

Dates Sampling and Data Collection Conducted 
Terrestrial Vegetation Sampling and Plant Community Characterization 

September 25 to October 13, 2002 55 sample sites at the mine site and riparian soil 
areas and their reference areas. 

May 28 to June 5, 2003 20 sample sites at the tailing facility and reference 
area. 

September 6 to 10, 2003 One supplemental riparian sample site RS-13A 
collected at the request of EPA.  Additional species 
observations at tailing facility, Cater Ranch, and 
some high elevation sites sampled later in the 
season the previous year. 

May 2- to 5, 2004 6 sample sites in area south of tailing facility 
collected at the request of EPA. 

Bioassay 
September 27 to October 22, 2002 Collection of bulk soils for bioassay from 75 mine 

site, scar, and riparian exposure areas and their 
reference areas. 

October and November, 2002 Bioassay of 2002 samples conducted in lab. 

June 9 to 11, 2003 Collection of bulk soils for bioassay at 20 tailing 
facility and reference sample sites. 

June through July, 2003 Bioassay of 2003 samples conducted in lab. 

Edible Riparian Sampling 
June 6, 2003 9 wintercress vegetation samples. 

June 30, 2003 2 wintercress vegetation samples.  

August 5 to 6, 2003 7 chokecherry whole berry and 7 chokecherry 
samples for juice extraction. 

August 26 to 27, 2003 2 chokecherry whole berry and 2 chokecherry 
samples for juice extraction. 

Garden Produce Sampling 
August 6 to 12, 2003 Collection of vegetable, soil, and water samples 

from 5 gardens.  Purchase of vegetables from 
grocery store.  
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Table 2.5-5 
SPECIES COLLECTED FOR TERRESTRIAL VEGETATION SAMPLING 

Site Shrub Species Forb Species Grass Species 
Reference for Mine Site 

MRSS-1 Common mountain mahogany Field sagewort New Mexico needlegrass 
MRSS-2 Round-leaf snowberry Rothrock Townsend daisy Blue grama 
MRSS-3 Common mountain mahogany not collected Sedge 
MRSS-4 Common mountain mahogany James wildbuckwheat New Mexico needlegrass 
MRSS-5 Round-leaf snowberry Woodland strawberry Letterman’s needlegrass 
MRSS-16 Common juniper Grouse whortleberry Muhly 
MRSS-17 Waxflower Douglas dustymaiden Prairie junegrass 
MRSS-18 Scouler’s willow Grouse whortleberry Sedge 
MRSS-19 Common juniper Grouse whortleberry Not collected 
MRSS-20 Common juniper Grouse whortleberry Not collected 
Number of Samples 10 9 8 
Number of Species 5 6 6 

Mine Site Soils 
MSS3-1 Wax currant James wildbuckwheat New Mexico needlegrass 
MSS3-2 Wax currant Hairy goldenaster New Mexico needlegrass 
MSS3-3 Common mountain mahogany Fendler’s meadowrue Prairie junegrass 
MSS3-4 Common mountain mahogany Not collected Blue grama 
MSS3-5 Rubber rabbitbrush Common mullein New Mexico needlegrass 
MSS3-6 Rubber rabbitbrush Fragrant snakeroot New Mexico needlegrass 
MSS3-7 Not collected Not collected New Mexico needlegrass 
MSS3-8 Common mountain mahogany James wildbuckwheat Blue grama 
MSS3-9 Common juniper Rocky groundsel New Mexico needlegrass 
MSS3-10 Rubber rabbitbrush Wooton’s groundsel New Mexico needlegrass 
Number of Samples 9 8 10 
Number of Species 3 7 3 

Reference Soil at Cater Ranch 
CR-2 Rubber rabbitbrush Not collected Western wheatgrass 
CR-4 Rubber rabbitbrush Not collected Western wheatgrass 
CR-5 Rubber rabbitbrush Not collected Sand dropseed 
CR-6 Big sagebrush Not collected Tumblegrass 
CR-7 Greene’s rabbitbrush Silver lupine Sleepy grass 
CR-8 Big sagebrush Scarlet globemallow Blue grama 
CR-10 Big sagebrush Cut-leaf nightshade Sand dropseed 
CR-11 Big sagebrush Blue trumpets Crested wheatgrass 
CR-13 Rubber rabbitbrush Broom snakeweed Western wheatgrass 
CR-14 Rubber rabbitbrush False boneset Sand dropseed 
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Table 2.5-5 
SPECIES COLLECTED FOR TERRESTRIAL VEGETATION SAMPLING 

Site Shrub Species Forb Species Grass Species 
Number of Samples 10 6 10 
Number of Species 3 6 6 

Tailing Impoundment 
TSS14-1  Rubber rabbitbrush Alfalfa Sand dropseed 
TSS14-2 Rubber rabbitbrush Hairy goldenaster Sand dropseed 
TSS14-3 Not collected  Curlycup gumweed Crested wheatgrass 
TSS14-4 Big sagebrush Hairy goldenaster Longleaf squirreltail 
TSS14-5 Rubber rabbitbrush Alfalfa Sand dropseed 
TSS14-6 Rubber rabbitbrush Alfalfa Sleepy grass 
TSS14-7 Rubber rabbitbrush Alfalfa Crested wheatgrass 
TSS14-8 Rubber rabbitbrush  Cut-leaf blazing-star Longleaf squirreltail 
TSS14-9 Big sagebrush Alfalfa Sleepy grass 
TSS14-10 Big sagebrush Alfalfa Western wheatgrass 
Number of Samples 9 10 10 
Number of Species  2 4 5 

Reference for Mine Site Riparian 
RRS-1 Drummond’s willow Large leaf avens Creeping bentgrass 
RRS-3 Mountain alder Ox-eye daisy Smooth brome 
RRS-5 Park willow Large leaf avens Creeping bentgrass 
RRS-7 Mountain alder Butter and eggs Smooth brome 
RRS-8 Narrow-leaf cottonwood Fendler’s meadowrue Smooth brome 

RRS-9 Mountain alder Large leaf avens Fringed brome/Canada 
reedgrass (mix) 

RRS-10 Mountain alder Cow parsnip Timothy 
RRS-11 Drummond’s willow Fendler’s meadowrue Kentucky bluegrass 
RRS-12 Drummond’s willow Tufted geranium Canada reedgrass 
RRS-13 Mountain alder Tufted geranium Fringed brome 
Number of Samples 10 10 10 
Number of Species 4 6 6 

Red River Riparian Along Mine Site 
RS-1 Wood’s rose Indian hemp Fringed brome 
RS-2 Mountain alder Field sagewort Smooth brome 
RS-3 Drummond’s willow Common dandelion Smooth brome 
RS-4 Wood’s rose Fendler’s meadowrue Smooth brome 
RS-5 Drummond’s willow Field sagewort Smooth brome 
RS-6 Water birch False Solomon’s seal Smooth brome 
RS-7 Mountain alder Silvery lupine Smooth brome 
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Table 2.5-5 
SPECIES COLLECTED FOR TERRESTRIAL VEGETATION SAMPLING 

Site Shrub Species Forb Species Grass Species 
RS-8 Red raspberry Cow parsnip Canada reedgrass 
RS-9 Sandbar willow Common dandelion  Sleepygrass 
RS-10 Sandbar willow Common dandelion  Quackgrass 
Number of Samples 10 10 10 
Number of Species 6 7 5 

Reference Lower Cabresto Creek Riparian 
RRS-19 Narrowleaf cottonwood Alfalfa Smooth brome 
RRS-20 Drummond’s willow Western yarrow Smooth brome 
RRS-25 Sandbar willow Common dandelion  Orchardgrass 
RRS-26 Drummond's willow Common dandelion  Smooth brome 
RRS-29 Not collected Silvery lupine Smooth brome 
Number of Samples 4 5 5 
Number of Species 3 4 2 

Red River Riparian Along Tailing 
RS-11 Mountain alder Wintercress Smooth brome 
RS-12 Sandbar willow Wintercress Kentucky bluegrass 
RS-13 Sandbar willow Common dandelion  Kentucky bluegrass 
RS-13A Sandbar willow Red clover Nebraska sedge 
RS-14 Sandbar willow Common dandelion  Creeping bentgrass 
RS-15 Mountain alder Common dandelion  Smooth brome 
RS-16 Mountain alder Wintercress Smooth brome 
RS-17 Wood’s rose Cutleaf coneflower Smooth brome 
RS-18 Sandbar willow Common dandelion Smooth brome 
RS-19 Mountain alder Burdock Sand dropseed 
RS-20 Sandbar willow Broadleaf pepperweed Smooth brome 
Number of Samples 11 11 11 
Number of Species 3 6 5 

South of Tailing 
TSS17-33 Not collected Broadleaf pepperweed Smooth brome 
TSS17-35  Not collected Broadleaf pepperweed Nebraska sedge 
TSS 17-37  Not collected Common dandelion Nebraska sedge 
TSS17-39  Not collected Common dandelion Smooth brome 
TSS17-41 Not collected Common dandelion Nebraska sedge 
TSS17-42 Whitestem gooseberry Broadleaf pepperweed Smooth brome 
Number of Samples 1 6 6 
Number of Species 1 2 2 
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Table 2.5-6 
LIST OF PLANT SPECIES COLLECTED IN TERRESTRIAL PLANT SAMPLING 

Common Name Scientific Name Upland Sample Sites Riparian Sample Sites 
Shrubs 

Big sagebrush Artemisia tridentata CR-6, 8, 10, 11;  
TSS14-4, 9, 10 

 

Common juniper Juniperus communis MRSS-16, 19, 20;  
MSS3-9 

 

Common mountain 
mahogany 

Cercocarpus montanus MRSS-1, 3, 4;  
MSS3-3, 4, 8 

 

Drummond’s willow Salix drummondiana   RRS-1, 11, 12, 20, 26 
RS-3, 5, 

Greene’s rabbitbrush  Ericameria filifolia CR-7  
Mountain alder Alnus incana  RRS-3, 7, 8, 10, 13 

RS-2, 7, 11, 15, 16, 19 
Narrow-leaf cottonwood Populus angustifolia  RRS-8, 19 
Park willow Salix monticola  RRS-5 
Red raspberry Rubus idaeus  RS-8 
Round-leaf snowberry Symphoricarpos 

oreophilus 
MRSS-2, 5  

Rubber rabbitbrush Ericameria nauseosa MSS3-5, 6, 10;  
CR-2, 4, 5, 13, 14; 
TSS14-1, 2, 5, 6, 7, 8,  

 

Sandbar willow Salix exigua  RRS-25 
RS-9, 10, 12, 13, 13A, 14, 
18, 20 

Scouler’s willow Salix scouleriana MRSS-18  
Water birch Betula occidentalis  RS-6 
Wax currant Ribes cereum MSS3-1, 2  
Waxflower Jamesia americana MRSS-17  
Whitestem gooseberry Ribes inerme  TSS17-31 
Wood’s rose Rosa woodsii  RRS-17  

RS-1, 4 
Not collected  MSS3-7;  

TSS14-3 
RRS-29 

Forbs 
Blue trumpets Ipomopsis laxiflora CR-11  
Alfalfa Medicagoativa TSS14-1, 5, 6, 7, 9, 10 RRS-19 
Broadleaf pepperweed Lepidium latifolium  RS-20 

TSS17-31, 33, 35 
Broom snakeweed* Gutierrezia sarothrae CR-13  
Burdock Arctium minus  RS-19 
Butter and eggs  Linaria vulgaris  RRS-7 
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Table 2.5-6 
LIST OF PLANT SPECIES COLLECTED IN TERRESTRIAL PLANT SAMPLING 

Common Name Scientific Name Upland Sample Sites Riparian Sample Sites 
Common dandelion Taraxacum officinale   RS-3, 9, 10, 13, 14, 15, 18 

RRS-25, 26, 
TSS17-37, 39, 41 

Common mullein Verbascum thapsus MSS3-5  
Cow parsnip Heracleum maximum  RRS-10 

RS-8 
Curlycup gumweed Grindelia squarrosa TSS14-3  
Cut-leaf blazing-star Mentzelia laciniata TSS14-8  
Cutleaf coneflower Rudbeckia laciniata  RS-17 
Cut-leaf nightshade Solanum triflorum CR-10  
Douglas dustymaiden Chaenactis douglasii MRSS-17  
False boneset  Brickellia eupatorioides CR-14  
False Solomon’s seal  Maianthemum sp.    RS-6 
Fendler’s meadowrue Thalictrum fendleri MSS3-3 RRS-8, 11 

RS-4 
Field sagewort Artemisia campestris MRSS-1 RS-2, 5 
Fragrant snakeweed Ageratina herbacea MSS3-6  
Grouse whortleberry* Vaccinium scoparium  MRSS-16, 18, 19, 20  
Hairy goldenaster Heterotheca villosa MSS3-2 

TSS14-2, 4 
 

Indian hemp Apocynum cannibinum  RS-1 
James wildbuckwheat Eriogonum jamesii MRSS-4 

MSS3-1, 8 
 

Large leaf avens Geum macrophyllum  RRS-1, 5, 9 
Ox-eye daisy Leucanthemum vulgare  RRS-3 
Red clover Trifolium pratense  RS-13A 
Rocky groundsel Packera werneriaefolia MSS3-9  
Rothrock Townsend daisy Townsendia rothrockii MRSS-2  
Scarlet globemallow Sphaeralcea coccinea CR-8  
Silvery lupine Lupinus argenteus CR-7 RS-7 

RRS-29 
Tufted geranium  Geranium caespitosum  RRS-12, 13 
Western yarrow Achillea millefolium  RRS-20 
Wintercress Barbarea vulgaris  RS-11, 12, 16,  
Woodland strawberry Fragaria vesca MRSS-5  
Wooton’s groundsel Senecio wootoni MSS3-10  
Not collected  MRSS-3, 7 

MSS3-4 
CR-2, 4, 5, 6 
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Table 2.5-6 
LIST OF PLANT SPECIES COLLECTED IN TERRESTRIAL PLANT SAMPLING 

Common Name Scientific Name Upland Sample Sites Riparian Sample Sites 
Grasses 

Blue grama  Bouteloua gracilis MRSS-2 
MSS3-4, 8 
CR-8 

 

Canada reedgrass Calamagrostis canadensis  RRS-9, 12 
RS-8 

Creeping bentgrass  Agrostis stolonifera  RRS-1, 5 
RS-14 

Crested wheatgrass Agropyron cristatum  CR-11,  
TSS14-3, 7 

 

Fringed brome Bromus ciliatus  RRS-9, 13 
RS-1 

Kentucky bluegrass Poa pratensis  RRS-11 
RS-12, 13, 

Letterman’s needlegrass Achnatherum lettermannii MRSS-5  
Longleaf squirreltail  Elymus longifolius TSS14-4, 8  
Muhly Muhlenbergia sp. MRSS-16  
Nebraska sedge Carex nebrascensis  RS-13A 

TSS17-35, 37, 41 
New Mexico needlegrass Achnatherum perplexum MRSS-1, 4 

MSS3-1, 2, 5, 6, 7, 9, 
10 

 

Orchardgrass Dactylis glomerata  RRS-25 
Prairie junegrass Koeleria macrantha MRSS-17 

MSS3-3 
 

Quackgrass Elymus repens  RS-10 
Sand dropseed Sporobolus cryptandrus CR-5, 10, 1 

TSS14-1, 2, 5 
RS-19 

Sedge (upland) Carex sp. MRSS-3, 18  
Smooth brome Bromus inermis  RRS-3, 7, 8, 19, 20, 25, 26 

RS-2, 3, 4, 5, 6, 7, 11, 15, 
16, 17, 18, 20 
TSS17-31, 33, 39 

Sleepy grass  Achnatherum robustum CR-7 
TSS14-6, 9 

RS-8 

Timothy Phleum pretense  RRS-10 
Tumblegrass Schedonnardus 

paniculatus 
CR-6  

Western wheatgrass  Elymus smithii CR-2, 4, 13 
TSS14-10 

 

Not collected  MRSS-19, 20  
Note: 
*Subshrub sampled as forb. 
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Table 2.6-1 
SUMMARY OF ANIMAL SAMPLING SITES AND SAMPLING PERIODS 

Animal Sampling Sites Period of Small Mammal Field 
Activities 

Period of Soil Sampling for 
Bioassay and Soil Fauna 

Community Structure 
Mine Site Area 

Mine site upland area (10 sites): MSS3-1 to MSS3-10 9/25/02 to 10/5/02 9/27/02 to 10/22/02 

Reference for mine site upland area (10 sites): MRSS-1 to MRSS-5 (Red River above 
mine); MRSS-16 to MRSS-20 (upland area on Cabresto Creek) 

9/26/02 to 10/4/02 9/27/02 to 10/22/02 

Riparian at mine site (10 sites): RS-1 to RS-10 9/25/02 to 10/5/02 9/27/02 to 10/22/02 

Reference for riparian at mine site (10 sites): 
Small Mammals: RRS-1, -3, -5, -7, and –8 (Red River above mine);  
RRS-9 to RRS-13 (upper Cabresto Creek) 
Bioassay/Soil Fauna:  RRS-1 to RRS-5 (Red River above mine);  
RRS-9 to RRS-13 (upper Cabresto Creek) 

9/26/02 to 10/4/02 9/27/02 to 10/22/02 

Mine site scars (10 sites):  MSS7-1 to MSS7-10 Not sampled 9/27/02 to 10/22/02 

Reference for mine site scars (10 sites):  MRSS-6 to MRSS-15 Not sampled 9/27/02 to 10/22/02 

Toe of Capulin Rock Pile:  5 small mammals collected; site BOC is general location 6/2/03 to 6/6/03 Not sampled 
Tailing Facility Area 

Tailing impoundment (10 sites)*:  TSS14-1 to TSS14-10 6/3/03 to 6/8/03 6/11/03 

Reference for tailing impoundment (10 sites)*:  CR-2, -4, -5, -6, -7, -8, -10, -11, -13, -
14 (Cater Ranch) 

5/31/03 to 6/7/03 6/9/03 to 6/11/03 

Riparian along tailing facility (10 sites):  RS-11 to RS-20 10/1/02 to 10/5/02 9/27/02 to 10/22/02 

Reference for riparian along tailing facility (5 sites): 
Small Mammals:  RRS-19, -20, -25, -26, and –29 
Bioassay/Soil Fauna:  RRS-17 to RRS-21 

9/26/02 to 10/4/02 9/27/02 to 10/22/02 

Note: 
* In addition to the 10 aboveground samples collected at these sites, 3 pocket gopher samples were collected. 
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Table 2.6-2 
APPROVED MODIFICATIONS TO THE FSP FOR ANIMAL SAMPLING1

Date Change Requested: Rationale: 
Revise the time to check traps from 0500 
to 1200h to 0800 to 1800h.  

Days are getting shorter, all URS personnel 
must attend a daily 0700h tailgate meeting, 
and travel time to trap locations is long. 

Extend the trapping survey dates from 
mid-August through mid-September to 
mid-September through mid-October, 
2002.  Trapping within Soil Area 14 
(tailing and Cater Ranch) will be delayed 
until next spring or summer.   

The current field survey was delayed due to 
unforeseen circumstances.  Access agreements 
to tailing impoundment locations have not yet 
been obtained. 

Expand trap types to include: snap traps, 
plastic live traps, and aluminum traps with 
steel doors with any combination to be 
used at any location.  Peanut butter and or 
grain bait will be used interchangeably.   

Snap traps are more portable, and URS was 
unable to obtain 600+ steel Sherman traps 
from the time that approval was given to when 
the field effort began.  Peanut butter works 
better on snap traps and the combination of 
baits may enhance trapping success. 

9/26/02 

Relocate the original trap location for site 
MSS3-5 approximately 550 feet west. 

This randomly selected sample location 
contained poor habitat for small mammals.  
This area had no vegetative cover, and was 
located within a hydrothermal scar with 
approximately 75° talus slopes.  The closest 
area of suitable habitat for small mammals 
was identified 550 feet west. 

Traps are not being numbered. The original intent of this numbering scheme 
was to correlate a trap with the surface soil 
sample location that was typically performed 
at the numbered stake.  Twenty small mammal 
traps were randomly placed within a 100m x 
100m area of suitable habitat at each location 
and not focused on the stake itself.  The 
numbering of traps is a common technique 
used to perform population surveys, which is 
not the intent of this survey. 

Reduce the survey protocol of four 
trapping nights/location.  If all sample 
mass (50-60 grams) is obtained during the 
first night and only one animal species is 
caught, the traps will stay out one more 
night to see if 2 species or 2 animals are 
collected.   

The sample mass is typically obtained with 2 
animals or 2 species and excess reduction in 
small mammal populations/location does not 
enhance survey objectives.  Trapping success 
during the field program is higher than 
expected and animals are large. 

9/27/2002 

Retrieve snap traps as soon as sample mass 
is achieved and leave Sherman traps out 
one more night. 

The sample mass is typically obtained within 2 
animals or 2 species and excess reduction in 
small mammal populations/location does not 
enhance survey objectives.  Trapping success 
during the field program is higher than 
expected and animals are large. 
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Table 2.6-2 
APPROVED MODIFICATIONS TO THE FSP FOR ANIMAL SAMPLING1

Date Change Requested: Rationale: 
9/29/2002 Substitute trap location RRS-4 with 

RRS-7. 
RRS-4 was originally selected as a biota 
sampling location; however, during the field 
visit this area was found to be a parking lot 
with no suitable habitat for small mammals.  
RRS-7 was selected as a replacement biota 
sampling site.   

10/3/2002 Eliminate collection of field measurements 
on excess animals released from live traps. 

Due to health and safety concerns for 
personnel and to minimize stress to animals, 
collecting these measurements was determined 
to be infeasible. 

10/4/2002 Toe of Capulin Rock Pile: Substitute 
collection of ground squirrels with 
woodrats. 

Ground squirrels were not collected at this 
location and are presumed to be hibernating.  
Woodrats were being collected at this site and 
other trap locations.   

10/6/2002 Substitute trap locations RRS-17 to 21 
with RRS-19, 20, 25, 26, and 29. 

At the time of trap placement, access 
agreements to private property affecting 
original trap locations had not been secured.  
A total of 5 trap locations were required 
within the riparian habitat of the lower 
Cabresto Creek.  RRS-19, 20, 25, 26, and 29 
were selected as replacement trap locations. 

Spring to late 
summer 2003 

Fledgling waterfowl were not collected at 
the tailing ponds. 

No evidence of fledgling waterfowl was 
observed in the tailing ponds during field 
surveys.  It was agreed at a June 13, 2003, 
meeting that if no fledglings were observed 
through the beginning of July, then there was 
no need to try further to collect fledgling duck 
samples. 

Note: 
1See Appendix 2.1-1 Change of Procedure/Location Forms 
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Table 2.7-1 
TIME, LOCATION, AND NUMBER OF FISH THAT  

WERE SAMPLED FOR TISSUE ANALYSES 

Site # BRN 2002 
(juv/adult) 

#BRN 2003 
(YOY/juv/ adult) 

# RBT 2002 
(adult) 

# WS 2002 
(juv/adult) 

# WS 2003 
(YOY/juv/ adult) 

Cabresto 3/3 3/3/3 3  N/A 

Zwergle   3/3 3/3/3 3 N/A N/A 

RR-4  0/2 2/3/0 3 N/A N/A 

RR-5   0/0 1/3/2 3 N/A N/A 

RR-6  0/0 3/0/0 0 N/A N/A 

RR-7  0/0 0/0/0 1 N/A N/A 

RR-8  0/0 0/3/3 0 N/A N/A 

RR-11A1  0/2 1/3/0 2 N/A N/A 

RR-12 0/2 0/1/1 3 N/A N/A 

RR-15  0/2 0/1/3 1 N/A N/A 

RR-20  3/3 3/0/3 3 N/A N/A 

LR-1   3/3 3/3/3 3 N/A N/A 

LR-8A  3/3 3/3/3 3 N/A N/A 

LR-16   3/3 3/3/3 3 N/A N/A 

UFL1 0/2 0/0/3 3 3/0 0/3/3 

ERL-1 0/0 0/0/0 3 3/0 3*/3/3 

Notes: 
* = 3 composite YOY samples (30 fish per composite)  
BRN  = brown trout 
juv.  = juvenile 
N/A  = not applicable 
RBT  = rainbow trout 
WS  = white sucker 
YOY  = young-of-the-year 
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Table 2.7-2 
SURFACE WATER BIOASSAY SITE TOXICITY TEST, DURATION, 

DILUTION WATER, AND WATER COLLECTION DATES 

Site Acute or 
Chronic Species Dilution Water Collection Date 

Cabresto Chronic C. dubia Base flow Oct 2002 

Zwergle Chronic C. dubia and P. promelas Base flow Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

RR-4 Chronic C. dubia and P. promelas Base flow Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

RR-5 Chronic C. dubia Base flow Oct 2002 

RR-6 Chronic C. dubia and P. promelas Base flow Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

 Chronic C. dubia Snowmelt  Apr 2003 

 Acute C. dubia Storm water Jul – Sept 2003 

RR-7 Chronic C. dubia Base flow Oct 2002 

RR-8 Chronic C. dubia Base flow Oct 2002 

 Chronic C. dubia Snowmelt  Apr 2003 

 Acute C. dubia Storm water Aug – Sept 2003 

RR-11A1 Chronic C. dubia Base flow Oct 2002 

RR-12 Chronic C. dubia and P. promelas Base flow Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

 Chronic C. dubia Snowmelt  Apr 2003 

 Acute C. dubia Storm water Jul – Sept 2003 

RR-15 Chronic C. dubia and P. Promelas Base flow Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

 Chronic C. dubia Snowmelt  Apr 2003 

 Acute C. dubia Storm water Aug – Sept 2003 

RR-20 Chronic C. dubia Base flow Oct 2002 

LR-1 Chronic C. dubia Base flow Oct 2002 

LR-8A Chronic C. dubia and P. promelas Surface water Oct - Nov 2000 

 Chronic C. dubia Base flow Oct 2002 

LR-16 Chronic C. dubia Base flow Oct 2002 

 Chronic C. dubia Snowmelt  Apr 2003 

 Acute C. dubia Storm water Jul – Sept 2003 

ERL-1 Chronic C. dubia Surface water Oct 2002 

UFL1 Chronic C. dubia Surface water Oct 2002 

SW12-9 Chronic C. dubia Surface water Oct 2002 

SW12-10 Chronic C. dubia Surface water Oct 2002 
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Table 2.7-3 
SEDIMENT BIOASSAY SITES, TEST ORGANISMS, AND SAMPLING DATES 

Site Test Organism Date 
Cabresto H. azteca and C. tentans Oct 2002 

Zwergle H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

RR-4 H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

RR-5 H. azteca and C. tentans Oct 2002 

RR-6 H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

RR-7 H. azteca and C. tentans Oct 2002 

RR-8 H. azteca and C. tentans Oct 2002 

RR-11A1 H. azteca and C. tentans Oct 2002 

RR-12 H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

RR-15 H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

RR-20 H. azteca and C. tentans Oct 2002 

LR-1 H. azteca and C. tentans Oct 2002 

LR-8A H. azteca and C. tentans Oct 2002 

LR-16 H. azteca and C. tentans Oct 2002 

 C. dubia and P. promelas Oct – Nov 2000 

ERL H. azteca and C. tentans Oct 2002 

UFL1 H. azteca and C. tentans Oct 2002 

SW12-9 H. azteca and C. tentans Oct 2002 

SW12-10 H. azteca and C. tentans Oct 2002 
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Mine Rock - 
Andesite 99 to 109 Sample mine rock at highest 

temperature interval (~70°C) None

Weathered 
Bedrock 239 to 249 Examine colluvium for the presence 

of scar material and sample

Material was weathered bedrock and 
not colluvium as the Norwest log 
indicated; no scar material was found

Mine Rock - 
Andesite 139 to 149 Sample mine rock at highest 

temperature interval (~27°C) None

Mine Rock - 
Mixed Volcanics 169 to 179 Sample near basal portion of rock 

pile
Material was mixed volcanics and not 
andesite as indicated on the log

Colluvium 179 to 189 Sample colluvium below rock pile None

Bedrock 218 to 222 Sample bedrock below main drainage None

Mine Rock - 
Mixed Volcanics 59 to 69

Sample "wet" zone according to the 
log; the log indicated that the 
material was colluvium and was 
difficult to identify

Sample turned out to be mixed 
volcanics

Colluvium 89 to 99

Sample "wet" zone according to the 
log; the log indicated that the 
material was colluvium and was 
difficult to identify

Sample turned out to be colluvium

Colluvium 99 to 109
Sample collected near basal portion 
of rock pile; the log indicated that the 
material is mine rock

Sample turned out to be colluvium

Colluvium 129 to 139 Sample of colluvium None

Bedrock 181 to 183.5 Sample of bedrock sample below the 
western drainage None

Debris Fan 1 to 4
Debris Fan 4 to 8
Debris Fan 8 to 12

SI-48B Fourth Bench Mine Rock - 
Aplite 189 to 199 Sample of aplite mine rock None

Mine Rock - 
Andesite 109 to 119 Sample at highest temperature 

interval (~62°C)
Sample was andesite not mixed 
volcanics as Norwest log indicated

Mine Rock - 
Mixed Volcanics 209 to 219 Sample at moderate temperature 

(~48°C) None

Mine Rock - 
Mixed Volcanics 289 to 299 Sample near basal portion of rock 

pile None

Colluvium 329 to 339 Sample of colluvium that is saturated None

Bedrock 380 to 382 Sample of bedrock within drainage None

Sulphur Gulch Rock Pile

SGS-DF1

SI-51B

SI-52B

SI-45B

Table 2.8-1
SUMMARY INFORMATION FOR ROADSIDE ROCK PILE AND DEBRIS FAN SAMPLES

Second Bench

Comments

Three samples were collected and 
analyzed instead of one

Debris fan samples at Sulfur Gulch; 
collect 3 samples and analyze 1 
sample

Sample IntervalField Identified 
Rock Type

Specific 
Location

Third Bench

Middle Rock Pile

(ft) Work Plan Rationale for Sampling

First Bench

Base of Rock 
Pile

Base of Rock 
Pile

Site ID

SI-44B
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Table 2.8-1
SUMMARY INFORMATION FOR ROADSIDE ROCK PILE AND DEBRIS FAN SAMPLES

Comments
Sample IntervalField Identified 

Rock Type
Specific 
Location (ft) Work Plan Rationale for SamplingSite ID

Mine Rock - 
Andesite 169 to 179 Satisfies sample collection at highest 

temperature in borehole (~63°C) 
Sample was andesite not mixed 
volcanics as log indicated

Mine Rock - 
Andesite 249 to 259 Sample near basal portion of rock 

pile and identified mine rock type None

Mine Rock - 
Rhyolite 289 to 299 Sample at basal portion of rock pile 

and identified mine rock type
Sample was rhyolite not mixed 
volcanics as log indicated

Mine Rock - 
Andesite 339 to 349 Sample of colluvium Material was andesite mine rock not 

colluvium as indicated on the log

Colluvium 369 to 379
Sample of colluvium; selected for 
analysis because of possible scar 
material

No scar material identified

Colluvium 389 to 399
Sample of colluvium; selected for 
analysis because of possible scar 
material

No scar material identified

Bedrock 440 to 445 Sample of bedrock within the Sugar 
Shack South drainage None

SSSWOUT Third Bench Scar 0 to 2

Sample of scar outcrop at the rock 
pile; collect 3 near-surface samples 
of scar and analyze 1 of the 3 
samples

None

Debris Fan 1 to 4
Debris Fan 4 to 8

GHG-DF1

SI-50

Addition to Rock Pile Work Plan 
Addendum Requested by EPA

First Bench

Central Debris 
Fan

Sugar Shack South Rock Pile

Lower Goathill Gulch Debris Fan
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SITE ID Depth Interval 
(ft) Rock Matrix Field Rock Type 

ID Thin Section Rock Type ID from Petrographic Analysis

Andesite Andesite
Granite Rock is characterized as hydrothermal vein rock.
Granite Granite

Andesite Andesite
139-149 Mine Rock Andesite Andesite

Rhyolite Sample has more in common with an altered andesite.
Rhyolite Rock is characterized as a granodiorite porphyry.

179-189 Colluvium Granite Granite
218-222 Bedrock Granite Granite

Aplite Sample is characterized as a granite porphyry.
Gneiss Sample is characterized as a andalusite hornfels.
Granite Granite

Andesite Sample is characterized as an amphibolite.
Granite Granite

99-109 Colluvium Andesite Andesite
129-139 Colluvium Gneiss Gneiss

181-183.5 Bedrock Granite Granite

99-109 Colluvium Rhyolite Rock appears to be a granite porphyry that has 
undergone some mild metamorphism.

1-4 Debris Fan Andesite Rock sample is a rhyolitic tuff.
Debris Fan Andesite Rock is classified as a rhyolite tuff.
Debris Fan Aplite Aplite
Debris Fan Andesite Andesite
Debris Fan Aplite Rock is characterized as a granite porphyry.

Andesite Andesite
Aplite Rock sample characterized as a granite porphyry.

Andesite Andesite

Aplite Relic mineralogy and texture indicate a strongly altered 
porphyry.

Andesite Andesite
Aplite Rock is more in common with a granite porphyry.

Andesite Andesite

Andesite Relic mineralogy suggests that rock is a strongly 
altered rhyolite.

Rhyolite Rhyolite

Andesite
Some crude banding of light colored mineralogy and 
fracture healing is also visible.  Rock is classified as an 
amphibolite.

Aplite Rock has more in common with a granitic porphyry.
380-382 Bedrock Andesite Rock is characterized as a gneiss.

SI-52B
169-179 Mine Rock

SI-51B

59-69

89-99 Colluvium

Table 2.8-2
SUMMARY INFORMATION FOR THIN SECTION SAMPLES

289-299

SI-44B
99-109 Mine Rock

239-249

SGS-DF1
4-8

8-12

Mine Rock

Mine Rock

189-199 Mine Rock

SI-45B

109-119

Sulphur Gulch Rock Pile

Middle Rock Pile

Mine Rock

209-219

Weathered 
Bedrock

Mine Rock

329-339 Colluvium

SI-48B
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SITE ID Depth Interval 
(ft) Rock Matrix Field Rock Type 

ID Thin Section Rock Type ID from Petrographic Analysis

Table 2.8-2
SUMMARY INFORMATION FOR THIN SECTION SAMPLES

Andesite Rock sample has more in common with a rhyolite tuff.
Rhyolite Rhyolite
Andesite Andesite
Rhyolite Rhyolite
Andesite Andesite

Quartz 
Monzonite

Complete and pervasive alteration of this rock makes it 
impractical to classify using IUGS classification 
scheme.

Andesite Rock is characterized as a granite.
Andesite Andesite
Rhyolite Rhyolite

389-399 Colluvium Andesite Andesite
440-445 Bedrock Granite Granite

SSSWOUT 0-2 Scar Granite Mineralogy and texture indicate a rhyolite.

Debris Fan Granite Granite
Debris Fan Rhyolite Rhyolite

Debris Fan Granite
Based on the petrographic analysis this sample is 
characterized as a mixed volcanic.

Debris Fan Rhyolite Rhyolite
IUGS = International Union of Geological Sciences

SI-50

249-259 Mine Rock

289-299 Mine Rock

339-349 Mine Rock

369-379 Colluvium

GHG-DF1

1-4

4-8

Goathill Gulch Debris Fan

Sugar Shack South
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Table 2.10-1 
COMPARISON OF WILDLIFE IMPACT STUDY AND  

TERRESTRIAL VEGETATION SAMPLING FOR THE RI 

Study Component Wildlife Impact Study RI Studies of Tailing Facility 
Reference Area Cater Ranch Cater Ranch 

Study design Species pre-selected, sites variable Sites selected through randomization 
process, species variable 

Sample site selection Based on availability of target plant 
species, used RI sites when suitable 

Sites randomly selected, co-located for 
vegetation, soils and wildlife sample 

and data collection 

Number of sample 
sites 

Total – 34 
Cater Ranch – 19 (9 at RI sites and 10 at 

Wildlife Impact Study-only sites)  
Tailing facility – 15 (9 at RI sites and 6 

at Wildlife Impact Study-only sites) 

20  
10 at Cater Ranch 

10 at tailing facility 

Size of sample site  300 x 300 feet 300 x 300 feet 

Soil sample location Soil from around roots of sampled plants Center point of sample site 

Soil sample depth Root zone, variable depth,  
generally 1 to 8 inch interval 

Fixed depth (0 to 24 and 0 to 6 inch) 

Number of soil 
samples 

1 per below ground plant sample,  
54 total 

2 per sample site (two depth intervals), 
40 total 

Plant species selection 9 species planned in advance, mainly 
reclamation species, 3 replicates per 

species 

Variable, as available at sample sites 

Number of species 
sampled per site 

1 to 4, as available 1 shrub, 1 forb, 1 grass 

Washing Unwashed and washed Unwashed only 

Plant parts Above and below ground Above and below ground 

Plant community 
characterization 

All sample sites All sample sites 

Wildlife data Field observations of wildlife sign at 
each sample site 

Small rodent samples, earthworm 
bioassay, invertebrate population 

sampling at each sample site 
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Table 2.10-2 
SPECIES COLLECTED FOR THE WILDLIFE IMPACT STUDY 

Lifeform Common Name Species Abbreviation 
Shrub Big sagebrush Artemisia tridentata BS 
Shrub Rubber rabbitbrush Ericameria nauseosa = 

Chrysothamnus nauseosus 
RR 

Cool-season grass Crested wheatgrass Agropyron cristatum CR 
Cool-season grass Western wheatgrass Elymus smithii = 

 Agropyron smithii 
WW 

Cool-season grass Sleepy grass Achnatherum robustum =  
Stipa robusta 

SG 

Warm-season 
grass 

Blue grama Bouteloua gracilis BG 

Warm-season 
grass 

Sand dropseed Sporobolus cryptandrus SD 

Forb Golden crownbeard Verbesina encelioides AS 
Forb Cut-leaf blazing-star Mentzelia laciniata FO 
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Table 2.10-3 
WILDLIFE IMPACT STUDY SAMPLE SITES 

Site No.* Number of  
Samples Collected Samples Collected** Species Collected 

Tailing Facility Reference - Cater Ranch 
CR-2 2 WRWW-1, WRBG-1 Western wheatgrass, big grama 
CR-4 2 WRRR-1, WRWW-3 Rubber rabbitbrush, western wheatgrass 
CR-5 1 WRSD-1R Sand dropseed 
CR-7 1 WRSG-3 Sleepy grass 
CR-8 2 WRBS-2, WRBG-4 Big sagebrush, blue grama 
CR-10 3 WRBS-3, WRCW-1,  

WRSD-3 
Big sagebrush, crested wheatgrass, sand 
dropseed 

CR-11 2 WRBS-1, WRCW-2 Big sagebrush, crested wheatgrass 
CR-13 2 WRRR-3, WRWW-2 Rubber rabbitbrush, western wheatgrass 
CR-14 1 WRBG-3 Blue grama 
WR-1 1 WRSG-1 Sleepy grass 
WR-2 2 WRRR-2, WRCW-3 Rubber rabbitbrush, crested wheatgrass 
WR-3 1 WRSG-2 Sleepy grass 
WR-4 1 WRSD-2 Sand dropseed 
WR-5 1 WRAS-2 Golden crownbeard 
WR-6 1 WRAS-1 Golden crownbeard 
WR-7 1 WRAS-3 Golden crownbeard 
WR-8 1 WRFO-1 Cut-leaf blazing-star 
WR-9 1 WRFO-2 Cut-leaf blazing-star 
WR-10 1 WRFO-3 Cut-leaf blazing-star 

Soil Area 14 - Tailing Facility 
TSS14-1 2 WTSD-3, WTFO-3 Sand dropseed, cut-leaf blazing-star 
TSS14-2 2 WTRR-1, WTSD-1 Rubber rabbitbrush, sand dropseed 
TSS14-3 1 WTCW-2 Crested wheatgrass 
TSS14-4 1 WTBS-1 Big sagebrush 
TSS14-5 4 WTRR-2, WTCW-1,  

WTSD-2, WTAS-1 
Rubber rabbitbrush, crested wheatgrass, 
sand dropseed, golden crownbeard 

TSS14-6 3 WTRR-3, WTSG-1, WTBG-1 Rubber rabbitbrush, sleepy grass, blue 
grama 

TSS14-8 1 WTFO-1 Cut-leaf blazing-star 
TSS14-9 2 WTBS-2, WTSG-2 Big sagebrush, sleepy grass 
TSS14-10 2 WRBS-3, WTWW-2 Big sagebrush, western wheatgrass 
WT-1 1 WTCW-3 Crested wheatgrass 
WT-2 4 WTSG-3, WTWW-3,  

WTAS-3, WTFO-2 
Sleepy grass, western wheatgrass, golden 
crownbeard, cut-leaf blazing-star 

WT-3 1 WTBG-3 Blue grama 
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Table 2.10-3 
WILDLIFE IMPACT STUDY SAMPLE SITES 

Site No.* Number of  
Samples Collected Samples Collected** Species Collected 

WT-4 1 WTWW-1 Western wheatgrass 
WT-5 1 WTBG-2 Blue grama 
WT-6 1 WTAS-2 Golden crownbeard 

Notes: 
*  Sites prefixed TSS14 and CR are random sample sites used in the RI; sites prefixed WT and WR are sites used only for the 

Wildlife Impact Study (tailing facility and reference, respectively). 
**WR = reference sample, WT = tailing facility sample.   
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Table 2.10-4
GSI STUDY ANALYSES

Field Laboratory Field Laboratory Field Laboratory
●  Dissolved TAL metals + molybdenum 
and boron

● Dissolved TAL metals (except mercury) 
+ molybdenum and boron

●  Dissolved TAL metals (except mercury) 
+ molybdenum and boron

●  Fluoride, sulfate, TOC ●  Fluoride, sulfate, TOC
●  Fluoride, sulfate, alkalinity suite, TOC, 
DOC 

●  Dissolved TAL metals (except mercury) 
+ molybdenum and boron

●  Dissolved TAL metals (except mercury) 
+ molybdenum and boron

●  Fluoride, sulfate, TOC ●  Fluoride, sulfate, TOC, DOC
●  Total and dissolved TAL metals + 
molybdenum and boron

●  Total and dissolved TAL metals + 
molybdenum and boron

●  Total and dissolved TAL metals + 
molybdenum and boron

●  Chloride, cyanide, fluoride, nitrate, 
nitrite, ortho-phosphate, sulfate, alkalinity 
suite, ammonia, phosphorus (total), TDS, 
TKN, TOC, TSS, pH, SC, BOD, COD  

●  Chloride, cyanide, fluoride, nitrate, 
nitrite, ortho-phosphate, sulfate, alkalinity 
suite, ammonia, phosphorus (total), TDS, 
TKN, TSS, pH, SC, BOD, COD  

●  Chloride, cyanide, fluoride, nitrite, 
nitrate + nitrite, ortho-phosphate, sulfate, 
alkalinity suite, phosphorus (total), TDS, 
TKN, TOC, TSS 

●  TAL metals + molybdenum and boron 
(dry weight) ●  TAL metals + molybdenum and boron

●  Chloride, fluoride, nitrate, sulfate, 
ammonia, phosphorus (available), TKN, 
TOC, organic matter, SC, pH, percent 
solids    
●  Toxicity testing

Notes:
Alkalinity Suite = Includes bicarbonate (as CaCO3), carbonate (as CaCO3), hydroxide (as CaCO3), and total alkalinity
BOD = biological oxygen demand
COD = chemical oxygen demand
DO   = dissolved oxygen
DOC = dissolved organic carbon
Eh     = reduction-oxidation potential
GSI    = groundwater/surface water interaction
SC     = specific conductance
T       = temperature
TAL = target analyte list (see Table 2.11-3)
TKN = total kjeldahl nitrogen
TOC = total organic carbon
TSS = total suspended solids

Sediment

Surface Water

Chamber 
Water

Piezometers

GSI 1 Analyses GSI 2 Analyses GSI 3 Analyses

DO, Eh, pH, SC, 
T, Ammonia

DO, Eh, pH, SC, 
T, turbidity 
(selected 
composite samples 
only)

DO, pH, SC, T, 
turbidity (selected 
piezometers)

Ammonia

DO, Eh, pH, SC, 
T, Turbidity, 
Ammonia

DO, Eh, pH, SC, 
T, Turbidity

DO, Eh, pH, SC, 
T, Turbidity

None None None

●  Chloride, fluoride, sulfate, TOC, pH, 
SC, percent solidsNone None None None
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Table 2.10-5 
ANALYSES PERFORMED DURING THE SERIAL DILUTION TESTS 

Spring Day % Spring 
Water Metals1 Field 

Parameters2
Lab 

PH and SC 

Sulfate 
Fluoride 
Chloride 

TDS 
TOC 

13 1 0 X X    
13 1 2.5 X X    
13 1 5 X     
13 1 10 X  X X X 
13 1 20 X X    
13 1 50 X X X X X 
13 1 100 X X    
13 3 0 X X    
13 3 2.5 X  X X X 
13 3 5 X  X X X 
13 5 0 X     
13 5 2.5 X  X X X 
13 5 5 X X X X X 
39 1 0  X X   
39 1 5  X    
39 1 10 X  X X X 
39 1 20  X    
39 1 50 X  X X X 
39 1 100  X    
39 3 2.5 X X X X X 
39 3 10 X  X X X 
39 3 20  X X X  
39 5 0 X     
39 5 2.5 X  X X X 
39 5 10 X  X X X 
39 5 20    X  

Notes: 
1 TAL metals plus boron and molybdenum 
2 dissolved oxygen, pH, specific conductance and temperature 
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Table 2.11-1 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Fall 2002 Soils and Sediments, Part A SOL001 through SOL046 (not dioxins) STLB Soil and 
Sediment 1 

Fall 2002 Soils, Part B 
(collected in Jan 2003) SOL047 through SOL067 (not dioxins) STLB Soil 2 

June and September 2003 RI/FS Soils SOL074 through SOL077, SOL087,  
and SOL083 w/make-up soils STLB Soil 3 

November and December 2003 Soils, 
Tailings, and Sediment 

SOL095 through SOL100 
SPLP01 STLB Soil, Tailings, 

Sediment 4 

Fall 2002 and June 2003 Dioxins and 
Furans for Soil Samples DIOX01 through DIOX04 STLK Soil 5 

Spring 2003 Sediment (March) SOL068 through SOL073 STLB Sediment 6 
Summer 2003 Sediment (July) SOL078 through SOL083 STLB Sediment 7 
Fall 2003 Sediment (September) SOL088 through SOL093 STLB Sediment 8 
Fall 2002 Biota BIO001 through BIO034 STLB Biota 9 
Fall 2002 Small Mammals 829551, 829551A, 829551B EnChem Biota 10 
Spring 2003 Benthic Tissue (BMI) BIO035 and BIO036 STLB Biota 11 
June 2003 Small Mammals 
(make-up samples) 835320A, 835320B, 835320C EnChem Biota 12 

June 2003 Earthworms BIO043 STLB Biota 13 
Fall 2003 Aquatic Biota BIO048 through BIO057 STLB Biota 14 
June, August, and September 2003 RI/FS 
Plants (includes Edible Riparian Plants) BIO037 through BIO042, BIO047 STLB Biota 15 

Choke Cherries BIO045 and BIO046 STLB Biota 16 
WIS Plants 
(June and September 2003) WISB01 through WISB14 STLB Biota 17 

WIS Soil 
(June and September 2003) WISS01 through WISS05 STLB Soil 18 
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Table 2.11-1 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Vegetable Gardens, Soil, Irrigation Water, 
and Riparian Soil  

BIO044,  
SOL084 through SOL087,  

WAT157 and WAT162 
STLB 

Biota 
Soil 

Water 
19 

Fall 2002 Groundwater and Surface Water 
WAT001 through WAT027, 
WATRAA1, WATRAA2, 
WATRABC1,WATRAF1 

STLB Groundwater and 
Surface Water 20 

Spring 2003 Surface Water (March) WAT057 through WAT063, WAT087C (UFL), 
WATRAS1, WATRAS2, WATRAS3 STLB Surface Water 21 

Summer 2003 Surface Water (July) WAT132 through WAT135, WAT138, WAT139, 
WAT141-143, WAT151, and WAT150 STLB Surface Water 22 

Fall 2003 Surface Water (September) WAT178 through WAT185 STLB Surface Water 23 
Snowmelt (April 2003) WAT094C through WAT102C STLB Surface Water 24 
Storm Event #1 WAT155, WAT156 STLB Surface Water 25 
Storm Event #2 WAT160, WAT164, WAT165 STLB Surface Water 26 

Storm Events #3, #4, and #5 WAT166 through WAT168 
and WAT175 (#5) STLB Surface Water 27 

Groundwater/Surface Water Interaction 
Study 1 (GSI) 

WAT187 through WAT191, WAT192 through 
WAT195,WAT194SA (reanalysis LR-16, Day 3, 

PS), WAT197 through WAT199, SOL094 

STLB and  
on site 

Surface Water 
Piezometer Water 
Chamber Water 

Sediment 

28 

Fall 2003 Hexavalent Chromium 
Hex 01 through Hex 12 

D2J080118, D2J090175, D2J100114, D2K050113, 
D2K080117, D2K140139 

STL on site 
STL Denver Groundwater 29 

December 2002 Monthly Groundwater and 
Surface Water 

WAT027 through WAT030, 
WATRAA1, WATRABC1, WATRAF1 STLB Groundwater and 

Surface Water 30 

January 2003 Quarterly Groundwater and 
Surface Water 

WAT031 through WAT045 
WATRAS1, TDSRA1 STLB Groundwater and 

Surface Water 31 

February 2003 Monthly Groundwater and 
Surface Water 

WAT046 through WAT051, 
WATRAF2, WATRAS1 STLB Groundwater and 

Surface Water 32 

108475



R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Tables\SOURCE\Table 2.11-1.doc, 10/23/2007(9:34 AM) Sheet 3 of 5 

Table 2.11-1 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

March 2003 Monthly Groundwater and 
Surface Water 

WAT052 through WAT056, WATRAF2,  
WATRAS1, WATRAS2, WATRAS3 STLB Groundwater and 

Surface Water 33 

April 2003 Quarterly Groundwater and 
Surface Water 

WAT064 through WAT093 (only RBs in 
WAT087C), WAT095, WAT099, WAT103, 

WATRAF2, WATRAS3, WATRAS4 (Outfall002 
Al, As, Cd) 

STLB Groundwater and 
Surface Water 34 

May 2003 Monthly Groundwater and 
Surface Water WAT104 through WAT112 STLB Groundwater and 

Surface Water 35 

June 2003 Monthly Groundwater and 
Surface Water WAT113 through WAT121 STLB Groundwater and 

Surface Water 36 

July 2003 Quarterly Groundwater and 
Surface Water (upstream and downstream 
of Springs 13 and 39) 

WAT122-WAT154 
WATRAS4 (Outfall002 Al, As, Cd) STLB Groundwater and 

Surface Water 37 

August 2003 Monthly Groundwater and 
Surface Water 

part of WAT157, WAT158 through WAT161,  
WAT163-WAT165 (not WAT162) STLB Groundwater and 

Surface Water 38 

September 2003 Monthly Groundwater and 
Surface Water 

WAT166 through WAT177, TAP01, TAP02, 
TDSRA2 STLB Groundwater and 

Surface Water 39 

October 2003 Quarterly Groundwater and 
Surface Water 

WAT186, WAT196, 
WAT200 through WAT224, US2RA STLB Groundwater and 

Surface Water 40 

November 2003 Monthly Groundwater and 
Surface Water WAT225 through WAT231 STLB Groundwater and 

Surface Water 41 

December 2003 Monthly Groundwater and 
Surface Water WAT232 through WAT238 STLB Groundwater and 

Surface Water 42 

January 2004 Quarterly Groundwater and 
Surface Water WAT239 through WAT260 STLB Groundwater and 

Surface Water 43 

April 2004 Quarterly Groundwater and 
Surface Water WAT272 through WAT293 STLB Groundwater and 

Surface Water 46 
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Table 2.11-1 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

February 2004 Specialty Sampling  
and March 2004 MMW-50A Groundwater 
and Soil 

WAT261 through WAT265, WAT266, 
 SOL101 (STL-B) 

URS.304.xls, URS.404.xls, URS 504.xls 
and URS504A.xls (U of AZ) 

Data Table (U of Miami) 
22236239.00610 (FGS) 

L44850 (ACZ) 

STLB 
AU 

U of Miami 
FGS 
ACZ 

Groundwater 
and Soil 44 

March 2003 GSI Study 2 WAT267 through WAT271 STLB Groundwater and 
Surface Water 45 

May Groundwater 
(Spring 13, MMW-50A, Douglas) WAT298 STLB Groundwater 

No R47; 
was 

included 
with R48 

Historic Tailing/Spill Investigation & 
Hunt’s Pond 
(and May GRWs, Spring 13, MMW-50A, 
Douglas) 

WAT297, WAT299 
SOL103 through SOL109 

SPLP02 and WAT298 
STLB 

Soil, Sediment, 
Groundwater, and 

Surface Water 
48 

Supplemental Sampling South of Tailing 
Facility 

WAT294 through WAT297 
BIO058 through BIO060 

SOL101, SOL102 
L44850 

STLB 
 

ACZ 

Groundwater, 
Soil, Plants 49 

September 2004 Serial Dilution Study WAT301 through WAT303 
WAT307, WAT310, WAT314 STLB Surface Water 

Mixing Water 50 

September 2004 Transect Study WAT302, WAT304 through WAT306 
SOL110 through SOL111 STLB Surface Water 

Sediment 51 

September 2004 GSI Study 3 
WAT306, WAT308, WAT309, WAT311, 

WAT312, WAT313, WAT315 through WAT318 
SOL114 

STLB 

Surface Water 
Piezometer Water 
Chamber Water 

Sediment 

52 

September 2004 Radon Tracer Study WAT319, WAT320 STLB Surface Water 53 
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Table 2.11-1 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Roadside Rock Pile Characterization 
(June/July 2005) 

117934, 117935, 117936, 117937, 117938, 117967, 
117968, 117969, 117970, 117971, 117759, 117760, 

117818 (SVL), 
108674, 108705 (STLB), 

URSC481.pdf through URSC507.pdf (DCM) 

SVL 
STLB 
DCM 

Rock 
Leachate 54 

Supplemental Groundwater Sampling 
Events in 2005 and 2006 1 
(Sampling in association with new well 
installations at the tailing area) 

05-11-122, 
06-01-122, 06-01-127, 06-01-167, 
06-02-135, 06-02-143, 06-02-157, 

06-03-138, 06-03-154 

PAR 2 Groundwater 55 

    Notes: 
      1 Encompasses four small sampling events. 
      2 Data collected for Permit purposes; deliverables consistent with Permit program and differ slightly from RI parameter list. 
    Does not include the two years of quarterly groundwater data generated by Paragon for samples collected past the RI sampling period. 
    ACZ =  ACZ Laboratories, Inc. 
    AU  =  University of Arizona, Tucson, AZ, Department of Geosciences, Laboratory of Isotope Geochemistry 
    DCM  =  DCM Science Laboratory, Inc. Wheat Ridge, CO. 
    DVR  =  data validation report 
    FGS  =  Frontier Geosciences, Inc., Seattle, WA 
    PAR  =  Paragon Analytics, Fort Collins, CO 
    STLB  =  Severn Trent Laboratories, Burlington, VT 
    STLD  =  Severn Trent Laboratories, Denver, CO 
    STLK  =  Severn Trent Laboratories, Knoxville, TN 
    SVL  =  SVL Laboratories, Kellogg, ID 
    U of Miami  =  University of Miami, Miami, FL, Noble Gas Isotope Laboratory 
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Table 2.11-2 
MOLYCORP RI LABORATORIES 

Lab Name Address/Phone/Fax Lab Code Primary 
Lab? Analyses 

STL Burlington 208 South Park Dr. Ste. 1 
Colchester, VT 05446 
Phone  802.655.1203 
Fax      802.655.1248 

STLB 1 Yes Media:  Groundwater, Surface Water, Sediment, Soil, Subsurface Soil, 
Tailing material, Fish Tissue, Benthic Tissue, and Rock Pile Material. 
Analyses:    
• All chemical and physical analyses in QAPP except as noted 

below. 
STL Knoxville 5815 Middlebrook Pike 

Knoxville, TN 37921 
Phone  865.291.3000 
Fax      865.584.4315 

STLK Yes Media:  Water and Soil. 
Analyses:   
• Polychlorinated Dioxins and Furans by EPA Method SW8290 

Chadwick 
Environmental 
Consultants (CEC), 
Inc.,  
including 
Chadwick and 
Associates, Inc. 
(C&A) 2 

5575 S. Sycamore St. Ste. 100 
Littleton, CO 80120 
Phone   303.794.8976 
Fax       303.794.5041 

C&A Yes Media:  Surface Water, Sediment, Benthic macroinvertebrates, 
Periphyton, and Terrestrial Invertebrates. 
Analyses: 
• Surface Water Toxicity Testing (acute and chronic bioassays) 
• Sediment Toxicity Testing 
• Population and Community Structure: Benthic macroinvertebrates 
• Population and Community Structure: Periphyton  
• Population and Community Structure: Terrestrial Invertebrates 

(using the Burlese Funnel Test; identification to Family level) 
EnviroSystems, Inc. P.O. Box 778 One Lafayette Rd 

Hampton, NH 03843-0778 
Phone    603.926.3345 
Fax        603.926.3521 

EnviroSystems Yes Media:  Soil. 
Analyses: 
• Soil Toxicity Testing:  14 day Eisenia foetida (survival) 
• Soil Toxicity Testing:  14 day Lolium perrene (survival and 

growth) (modification of 28 day test) 
En Chem, Inc. 
(purchased by Pace) 

525 Science Dr. 
Madison, WI 53711 
Phone    608.232.3300 
Fax        608.233.0502 

EnChem Yes Media:  Terrestrial Vertebrates. 
Analyses:   
• Metals by EPA Methods SW6010A/6020) 
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Table 2.11-2 
MOLYCORP RI LABORATORIES 

Lab Name Address/Phone/Fax Lab Code Primary 
Lab? Analyses 

SVL, Inc. One Government Gulch 
P.O. Box 929 
Kellogg, ID  83837-0929 
Phone    208.784.1258 
Fax        208.783.0891 

SVL No Media:  Rock Pile Material and various leachates generated from Rock 
Pile Material collected from selected locations. 
Analyses:    
• Acid Base Accounting 
• Metals by EPA Methods SW6010A/6020) 
• Selected inorganics 
• Particle size 

ACZ Laboratories, 
Inc. 

2773 Downhill Drive 
Steamboat Springs, CO  80487 
Phone    970.879.6590 
Fax        970.879.2216 

ACZ No Media:  Subsurface soil from the installation of MMW-50A. 
Analyses:    
• Acid Base Accounting 
• Metals by EPA Methods SW6010A/6020) 
• Selected inorganics 

DCM Science 
Laboratory, Inc. 

12421 W. 49th Avenue, Unit #6 
Wheat Ridge, CO  80033 
Phone    303.463.8270 
Fax        303.463.8267 

DCM No Media:  Rock Pile Material from selected locations. 
Analyses:    
• Heavy Minerals 

Frontier 
Geosciences, Inc. 

414 Pontius Ave. N 
Seattle, WA  98109 
Phone    206.622.6960 
Fax        206.662.6870 

FGS No Media:  Groundwater samples collected from selected locations. 
Analyses:    
• Lanthanides 
• Lead isotopes 

University of 
Arizona 

Department of Geosciences 
Laboratory of Isotope 
Geochemistry 
University of Arizona 
Tucson, AZ  85721 
Phone    520.621.1638 
Fax        520.621.2672 

AU No Media:  Groundwater samples collected from selected locations. 
Analyses:    
• Stable isotopes of water 
• Sulfur isotopes 
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Table 2.11-2 
MOLYCORP RI LABORATORIES 

Lab Name Address/Phone/Fax Lab Code Primary 
Lab? Analyses 

University of 
Miami 

Noble Gas Isotope Laboratory 
RSMAS University of Miami 
4600 Rickenbacker Causeway 
Miami, FL  33149 
Phone    305.421.4100 
Fax        305.421.4112 

U of Miami No Media:  Groundwater samples collected from selected locations. 
Analyses:    
• Helium 
• Tritium 

Paragon Analytics, 
Inc. 

225 Commerce Drive 
Fort Collins, CO  80524 
Phone    970.490.1511 
Fax        970.490.1522 

PAR No Media:  Groundwater samples collected from selected locations. 
Analyses:    
• Metals by EPA Methods SW6010A/6020) 
• Selected inorganics 

STL Denver 4955 Yarrow Street 
Arvada, CO  80002 
Phone    303.421.6611 
Fax        303.431.7171 

STLD No Media:  Groundwater, Surface Water from selected locations. 
Analyses:  
• Hexavalent Chromium (7196/9010/9014) 

Notes: 
1 On a few occasions, STL-B subcontracted to other STL labs in order to meet reporting deadlines.  The other STL labs included STL-North Canton, OH, STL-St. Louis, MO, and 

STL-Seattle, WA. 
2  CEC merged with GEI Consultants, Inc., and referred to as Chadwick Ecological Division. 
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Table 2.11-3 
CHEMICAL PARAMETERS ANALYZED DURING THE RI 

Analyte Type  Analytes 
TAL metals plus 
molybdenum and boron1 

Aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, mercury, molybdenum, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc 

Anions  
(aqueous media) 

Chloride, cyanide (total), fluoride, nitrate, nitrite, nitrate + nitrite (as N)3, ortho-
phosphate, and sulfate 

General chemistry 
(aqueous media) 

Alkalinity suite4, ammonia, phosphorous (total), TDS, TKN, TOC, TSS, pH 
(laboratory)5, SC (laboratory)5, and hardness6 

Field parameters 
(aqueous media) 

DO, Eh, pH, SC, temperature, and turbidity 

Anions (solid media) Chloride, fluoride, nitrate, and sulfate 
General chemistry  
(solid media) 

Ammonia, phosphorus (available), TKN, TOC, cation exchange capacity, SAR, pH 
(paste), SC (paste), organic matter, percent solids 

BOD/COD Biological oxygen demand and chemical oxygen demand (surface water only) 
Cr(VI) (aqueous) Hexavalent chromium (for selected surface water and groundwater locations only) 
AVS/SEM Acid volatile sulfides and simultaneously extracted metals (analyzed on selected 

sediment samples identified during site reconnaissance) 
SPLP Synthetic precipitation leaching procedure; resultant leachate sample was analyzed for 

metals (analyzed on selected solid samples), anions, and general chemistry parameters, 
excluding TOC, TDS, and TSS. 

VOCs2 Volatile organic compounds as included on CLP TCL in OLM 03.2 
SVOCs2 Semivolatile organic compounds as included on CLP TCL in OLM 03.2 
Pesticides2 Organochlorinated pesticides as included on CLP TCL in OLM 03.2 
PCBs2 Polychlorinated biphenyls as included on CLP TCL in OLM 03.2 
Explosives Cyclotetramethylene tetratramine (HMX), cyclotrimethylene trinitramine (RDX), 2,6-

bis(picrylamino)-3,5-dinitropyridine (PYX), pentaerythritol teranitrate (PETN), and 
trinitrotoluene (TNT) 

PCDD/PCDFs2 2,3,7,8-substituted-polychlorinated dibenzo-p-dioxins and 2,3,7,8-substituted-
polychlorinated dibenzofurans as listed in EPA Method 8290 

Footnotes: 
1  For aqueous media, metals were analyzed on both unfiltered (total) and 0.45 um filtered samples (dissolved). 
2  See QAPP for complete list of compounds in this parameter class, and for associated method numbers, sample handling 

instructions, and reporting limit requirements. 
3  nitrate + nitrite was analyzed in select groundwater and surface water samples  
4  Alkalinity suite includes bicarbonate (as CaCO3), carbonate (as CaCO3), hydroxide (as CaCO3), and total alkalinity (as CaCO3). 
5  laboratory pH and SC were analyzed for in select groundwater and surface water samples from March 2003 to May 2004. 
6  Hardness was typically calculated for both filtered and unfiltered samples. 
Other Notes: 
DOC was also an analysis parameter for the serial dilution study and selected GSI studies. 
Sample from selected locations were also analyzed for total petroleum hydrocarbons (TPH) and polynuclear aromatic 

hydrocarbons (PAHs) to meet the requirements of non-RI monitoring programs; however, these data were validated in 
accordance with SOP 12.1 (for non-permit data) and are included in the data set used for the RI. 

BOD  =  biological oxygen demand TAL  = target analyte list 
CLP  = contract laboratory program TCL  =  target compound list 
COD  =  chemical oxygen demand TDS  =  total dissolved solids 
DO  =  dissolved oxygen TKN  =  total kjeldahl nitrogen 
DOC  =  dissolved organic carbon TOC  =  total organic carbon 
Eh  =  reduction-oxidation potential TSS  =  total suspended solids 
OLM 03.2  = CLP Organic Statement of Work SAR  =  sodium adsorption ratio 
   SC  =  specific conductance 
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Table 2.11-4
NON-ORGANIC CHEMICAL ANALYSIS PARAMETERS FOR AQUEOUS MEDIA

Parameters for
Aqueous Media Lab Method Method

Source
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Total Metals STLB 6010B/6020,7470A SW-846 X X X 1st, 2nd, 3rd X Fe, Al only Fe, Al only

Dissolved Metals STLB 6010B/6020,7470A SW-846 X X X 1st, 2nd, 3rd
1st, 2nd, 3rd

(no Hg)
1st, 3rd
(no Hg)

X
(no Hg)

X
(no Hg)

X
(no Hg)

Total Kjeldahl Nitrogen (TKN) STLB 351.3 MCAWW X X 1st, 2nd
Nitrate STLB 300.0 MCAWW X X X 1st, 2nd, 3rd X
Chemical Oxygen Demand (COD) STLB 410.4 MCAWW X 1st, 2nd
t-Phosphorus STLB 365.2 MCAWW X X 1st, 2nd X
Ammonia STLB 350.2 MCAWW X X 1st, 2nd

Ammonia On-site per Sec.2.12.1.2 instrument manual
1st

1st 1st

Total Organic Carbon (TOC) STLB 9060 SW-846 X X 1st, 2nd, 3rd 1st, 2nd, 3rd 1st, 3rd X X X
Dissolved Organic Carbon (DOC) STLB 9060 SW-846 3rd 3rd 3rd X
Fluoride STLB 340.2 MCAWW X X X 1st, 2nd, 3rd 1st, 2nd, 3rd 1st, 3rd X X X
Chloride STLB 300.0 MCAWW X X X 1st, 2nd, 3rd X X X
Sulfate STLB 300.0/375.4 MCAWW X X X 1st, 2nd, 3rd 1st, 2nd, 3rd 1st, 3rd X X X
Total Dissolved Solids (TDS) STLB 160.1 MCAWW X X X 1st, 2nd, 3rd X X X
Nitrite STLB 354.1 MCAWW X X X 1st, 2nd, 3rd X
Nitrate/Nitrite STLB 353.2 MCAWW SL SL 1st, 2nd X
Alkalinity STLB 310.1 MCAWW X X 1st, 2nd, 3rd X X
o-Phosphate STLB 365.2 MCAWW X X 1st, 2nd, 3rd X X
Biological Oxygen Demand (BOD) STLB 405.1 MCAWW X 1st, 2nd
Total Suspended Solids (TSS) STLB 160.2 MCAWW X X 1st, 2nd, 3rd X X
Cyanide STLB 9012A SW-846 X X 1st, 2nd, 3rd X X

Hexavalent Chromium On-Site
STLD 7196A SW-846 SL SL

Hardness STLB 2340B SM X X X
pH STLB 9040 SW-846 X X X X
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Table 2.11-4
NON-ORGANIC CHEMICAL ANALYSIS PARAMETERS FOR AQUEOUS MEDIA

Parameters for
Aqueous Media Lab Method Method

Source
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Conductivity STLB 120.1 MCAWW X X X X
Lanthanides FGS FGS-054 Lab SOP SL
Lead Isotopes FGS FGS-054 Isotope Lab SOP SL

Delta 34S AU Isotopic Analysis Lab SOP SL

Delta D AU Isotopic Analysis Lab SOP SL SL

Delta O18 AU Isotopic Analysis Lab SOP SL SL

Helium Isotopes U of Miami Isotope Mass Spec Lab SOP SL

Tritium U of Miami Isotope Mass Spec Lab SOP SL
Notes:
SL = Selected Locations
Metals list includes 23 CLP TAL metals, plus Molybdenum, plus Boron
ASTM       = American Society of Testing and Materials
AU            = University of Arizona
FGS           = Frontier Geosciences, Seattle, WA
GSI           = groundwater/surface water interaction
ISCO         = International Soil Conservation Organization
MCAWW  = Methods for the Chemical Analysis of Water and Wastewater, EPA, 1983.
SM             = Standard Methods for the Examination of Water and Wastewater, 17th Edition, 1989.
SOP           = Standard Operating Procedure
STLB         = Severn Trent Laboratories, Colchester, VT
SW-846      = Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Final Update III, December 1996. 
U of Miami = University of Miami, OH
USGS          = United States Geological Service
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Table 2.11-5
CHEMICAL ANALYSIS PARAMETERS FOR LEACHATE MEDIA

Parameters for Leachate Media Lab Method Method
Source
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Total Metals STLB/SVL 6010B/6020,7470A SW-846 X X X X (+Si) X (+Si) X (Si+) X (Si+) X (Si+)
Total Kjeldahl Nitrogen (TKN) STLB 351.3 MCAWW X X
Nitrate STLB 300.0 MCAWW X X
t-Phosphorus STLB 365.2 MCAWW X X
Ammonia STLB 350.2 MCAWW X X
Fluoride STLB/SVL 340.2 MCAWW X X X X X X X X
Chloride STLB/SVL 300.0 MCAWW X X X X X X X X
Sulfate STLB/SVL 300.0/375.4 MCAWW X X X X X X X X
Nitrite STLB 354.1 MCAWW X X
Alkalinity STLB 310.1 MCAWW X X
o-Phosphate STLB 365.2 MCAWW X X
Cyanide STLB 9012A SW-846 X X
pH STLB/SVL 9040/150.1 SW-846/MCAWW X X X X X X
Conductivity STLB/SVL 120.1 MCAWW X X X X X X
Notes:
Metals list includes 23 CLP TAL metals, plus Molybdenum, plus Boron.
MCAWW = Methods for the Chemical Analysis of Water and Wastewater, EPA 1983.
Si               = Silica
SM            = Standard Methods for the Examination of Water and Wastewater, 17th Edition, 1989.
STLB        = Severn Trent Laboratories, Colchester, VT
SVL           = SVL Laboratories, Kellogg, ID
SW-846     = Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Final Update III, December 1996. 
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Table 2.11-6
NON-ORGANIC CHEMICAL ANALYSIS PARAMETERS FOR ABIOTIC SOLID MEDIA

Parameters
for Abiotic Solid Media Lab Method Method

Source
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Leachate Generation
(see Leachate Media table for analyses for leachate)

STLB/SVL 1312 SW-846 SL SL SL X

Total Metals1 STLB 6010B/6020,7470A SW-846 X X X X X (+Si)
Chloride STLB 300.0 MCAWW X X X X
Nitrate STLB 300.0 MCAWW X X X
Ammonia STLB 350.2 MCAWW X X X
Phosphorus STLB 365.2 MCAWW X X X
Sulfate STLB 300.0 MCAWW X X X X X
Fluoride STLB 340.2 MCAWW X X X X X
paste pH STLB 150.1 MCAWW X X X X
paste Conductivity STLB 120.1 MCAWW X X X X
Organic Matter STLB D2974 ASTM X X X
Cation Exchange Capacity (CEC) STLB 9081 SW-846 X X X
Total Kjeldahl Nitrogen (TKN) STLB 351.3 MCAWW X X X
Total Organic Carbon (TOC) STLB Lloyd-Kahn EPA Region II X X X
Sodium Absorption Ratio (SAR) STLB SAR method (calc) USDA Hbk. 60 X X X
Acid Volatile Sulfide (AVS) with analysis of
Simultaneously Extracted Metals (SEM) STLB 6010B/6020/7470A2 EPA

SW-846
SL

% solids STLB ASTM D2216 ASTM X X X X

Particle Size Distribution STLB/SVL ASTM D422
Lab SOP ASTM SL SL X SL X

Acid Generation Potential (calc) SVL X
Net Acid Neutralization Potential (NANP) SVL X
Acid Neutralization Potential, ANP SVL X
Sulfur, Total SVL X
Sulfur (non-extractable) SVL X
Sulfur HCl extractable ("Sulfate") SVL X
Sulfur HNO3 extractable ("Pyritic") SVL X

EPA 600/2-78-054 Sec. 3.2.6
EPA 600/2-78-054 Sec. 3.2.6
EPA 600/2-78-054 Sec. 3.2.6

EPA 600/2-78-054 Sec. 1.3
EPA 600/2-78-054 Sec. 1.3

EPA 600/2-78-054 Sec. 3.2.3 (no heat)
EPA 600/2-78-054 Sec. 3.2.4
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Table 2.11-6
NON-ORGANIC CHEMICAL ANALYSIS PARAMETERS FOR ABIOTIC SOLID MEDIA

Notes:
1Metals list includes 23 CLP TAL metals plus Molybdenum plus Boron
2"Draft Analytical Method for Determination of Acid Volatile Sulfide in Sediment"
ASTM      = American Society of Testing and Materials
GSI           = groundwater/surface water interaction
HCl           = hydrochloric acid
HNO3       = nitric acid
MCAWW = Methods for the Chemical Analysis of Water and Wastewater, EPA, 1983.
SL              = selected locations
SM            = Standard Methods for the Examination of Water and Wastewater, 17th Edition, 1989.
STLB        = Severn Trent Laboratories, Colchester, VT
SVL           = SVL Laboratories, Kellogg, ID
SW-846     = Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Final Update III, December 1996. 
USDA       = United States Department of Agriculture
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Table 2.11-7
CHEMICAL ANALYSIS PARAMETERS FOR BIOTA

Parameters
for Biota Laboratory Method Method

Source
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Metals STLB 6010B/6020/7471A SW-846 X1, 2 X 2 X 3 X X X X4, 5 X
Metals EnChem 6020/7471A SW-846 X
% solids STLB D2216 ASTM X X X X X
% solids EnChem D2216 ASTM X
% lipids STLB Internal Method Lab SOP 6 X
Notes:
1 Earthworm tissue remaining at the conclusion of the soil bioassay was sent from EnviroSystems to STLB for analysis.
2 The earthworms were used for metals analysis because sampling terrestrial soil macroinvertebrates did not generate sufficient tissue for

chemical analysis (see Section 2.6.3 for details regarding terrestrial soil macroinvertebrate sampling).
3 Analysis was planned, but was not conducted because the exposure pathway was deemed incomplete based on waterfowl surveys

(see Section 2.6.6 for details of the waterfowl surveys, including nesting surveys).
4 Includes edible riparian plants and garden produce
5 Includes above-ground and below-ground tissue samples and washed and unwashed samples for selected samples.
6 Lab SOP based on guidance from "Determination of Percent Lipids in Tissue."  Geochemical and Environmental Research Group, Texan A&M University College Station, TX and

NOAA Technical Memorandum NOS ORCA 130 National Status and Trends Program for Marine Environmental Quality Sampling and Analytical Methods of the
National Status and Trends Program Mussel Watch Project:  1993-1996 Update.

Metals list includes 23 CLP TAL metals plus Molybdenum plus Boron
Duplicate samples were generated in the laboratory after sample processing/homogenization.
ASTM   = American Society of Testing and Materials
EnChem = EnChem Laboratories, Madison, WI (has since been purchased by Pace Analytical, Inc.)
SW-846 = Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Final Update III, December 1996. 
WIS       = Wildlife Impact Study
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Table 2.11-8
ORGANIC CHEMICAL ANALYSIS PARAMETERS

Organic
Parameters 1

Lab Method Method
Source Surface Water Ground-

water Seeps Soil Sediment
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Polychlorinated dibenzo-Dioxins and Furans STLK 8290 SW-846 X X X
VOCs STLB OLM 0 3.2 CLP SOW X X X X X X
SVOCs STLB OLM 0 3.2 CLP SOW X X X X X X
Pesticides STLB OLM 0 3.2 CLP SOW X X X
PCBs STLB OLM 0 3.2 CLP SOW X X X
Pesticides and PCBs STLB OLM 0 3.2 CLP SOW X2 X X X
Explosives STLB 8330 SW-846 X X X3 X X X
DRO and Motor Oil
(plus GRO for a single event)

STLB 8015M SW-846 Decant location 
only X4 X4

Notes:
"Soil QC only" indicates that the only aqueous samples analyzed for these parameters were rinsate blanks associated with the collection of soil samples.
OLM03.2 = USEPA CLP Program, Statement of Work for Organic Analyses, Multi-Media, Multi-Concentration, Document #OLM03.2.
1 Organic analyses were conducted on selected surface water, soil, and sediment samples from the fall 2002 sampling event.  Organic analyses were conducted
   on selected groundwater samples collected during monthly sampling events from October 2002 through June 2003.
2 Selected location (i.e., single events at MolyTunnel)
3 Selected locations (i.e., single events at Portal Spring, Spring 13 Pump, Spring 39 Pump, GWW-1, GWW-2, and GWW-3)
4 Selected locations (i.e., MMW-48A and four other sites; collected in support of a non-RI data use)
5 Selected location (i.e., single events at West Seep)
DRO    = Diesel Range Organics
GRO    = Gasoline Range Organics
PCBs   = Polychlorinated Biphenyls
STLB   = Severn Trent Laboratories, Colchester, VT
STLK   = Severn Trent Laboratories, Knoxville, TN
SVOCs = Semivolatile Organic Compounds
VOCs   = Volatile Organic Compounds
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Table 2.11-9
LEACHATE PROCEDURES FOR ROCK PILE SAMPLES

Test Field Leach Test1

(FLT)
18 Hour Test

(continuation of FLT)1
Leach Extraction Test Procedure

(i.e., Shake Flask Test)

EPA 1312 Leach Extraction Test 
with NMWMP Procedure (Modified 

SPLP) reagent   2:1

EPA 1312 Leach Extraction Test 
with NMWMP Procedure (Modified 

SPLP) reagent   3:1
Reference USGS SIR (in progress), Questa 

Baseline and Pre-Mining Ground-
Water quality Investigation.  
19.  Leaching Characteristics of 
Composited Materials from Mine-
Rock Piles and Naturally Altered 
Areas near Questa, New Mexico, 
Smith et al. 2007.

USGS SIR (in progress), Questa 
Baseline and Pre-Mining Ground-
Water quality Investigation.  
19.  Leaching Characteristics of 
Composited Materials from Mine-
Rock Piles and Naturally Altered 
Areas near Questa, New Mexico, 
Smith et al. 2007.

SRK Report, April 13, 1995,
Questa Molybdenum Mine 
Geochemical Assessment,  
Appendix B

RGC Report, June 2000,
Interim Background 
Characterization Study,
Questa Mine, NM

RGC Report, June 2000,
Interim Background 
Characterization Study,
Questa Mine, NM

Objective The FLT is a short-duration test 
that addresses the readily soluble 
material.

The 18 hour procedure 
immediately follows the FLT and 
involves a longer reaction time 
with end-over-end rotation.

"To characterize and quantify the 
stored soluble contaminant load 
present in a rock sample."

"To characterize and quantify the 
soluble contaminant content of 
waste rock samples."

"To characterize and quantify the 
soluble contaminant content of 
waste rock samples."

General
Procedure

The sample is processed to <2mm 
and extracted with DI water by 
hand-shaking the sample 
vigorously for five minutes; 
aliquots are removed, filtered and 
analyzed.

Continuation of the FLT per the 
instructions below.

The sample crushed to <1 cm and 
mixed with plain DI water. The 
slurry is agitated in a sealed bottle 
or flask for 24 hours.  The slurry is 
then filtered and the filtrate 
analyzed.

See standard EPA procedure, but 
using Nevada Meteoric Water 
Mobility Procedure (NMWMP) 
reagent and other modifications 
detailed below. 

See standard EPA procedure, but 
using Nevada Meteoric Water 
Mobility Procedure (NMWMP) 
reagent and other modifications 
detailed below.

Solid Sample
Mass

100g NA 200g 300g 200g

Size Fraction ground to <2 mm by SVL NA crush/ground to <1 cm by SVL
(passing a 9.5 mm sieve)

crush/ground to <1 cm by SVL
(passing a 9.5 mm sieve)

crush/ground to <1 cm by SVL
(passing a 9.5 mm sieve)

Leach Fluid DI Water, 2 L, pH ~7 NA DI Water Nevada Meteoric Water Mobility 
Procedure Reagent (Type II 
reagent grade water adjusted to pH 
5.0 to 5.5 with HCl)

Nevada Meteoric Water Mobility 
Procedure Reagent (Type II 
reagent grade water adjusted to pH 
5.0 to 5.5 with HCl)

Liquid to
Solid Ratio

20:1 NA 3:1 2:1 3:1

Agitation
Time

5 minutes (hand-shaken 
vigorously)

18 hours (end over end; 
30 ± 2 rpm)

24 hours Agitate 23 hours Agitate 23 hours

Settling Time 10 minutes filter immediately filter immediately 1 hour 1 hour

Filter Size 0.45 micron Nitrocellulose filter
(not glass fiber)

0.45 micron Nitrocellulose filter
(not glass fiber)

0.45 micron Nitrocellulose filter 1 0.45 micron Nitrocellulose filter 1 0.45 micron Nitrocellulose filter 1
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Table 2.11-9
LEACHATE PROCEDURES FOR ROCK PILE SAMPLES

Test Field Leach Test1

(FLT)
18 Hour Test

(continuation of FLT)1
Leach Extraction Test Procedure

(i.e., Shake Flask Test)

EPA 1312 Leach Extraction Test 
with NMWMP Procedure (Modified 

SPLP) reagent   2:1

EPA 1312 Leach Extraction Test 
with NMWMP Procedure (Modified 

SPLP) reagent   3:1
Analytes for
Leachate
(i.e., filtrate)

remove 100 ml of leachate and test 
for pH, SC, metals, chloride, 
fluoride, sulfate; 
recapped and proceed with 18 hour 
test.

pH, SC, metals, chloride, fluoride, 
and sulfate.

pH, SC, metals, chloride, fluoride, 
and sulfate.

pH, SC, metals, chloride, fluoride, 
and sulfate.

pH, SC, metals, chloride, fluoride, 
and sulfate.

Reporting concentration in leachate;
weight of rock;
volume of leachate;
pH of leachate before and after 
leaching.

concentration in leachate;
weight of rock;
volume of leachate;
pH of leachate before and after 
leaching.

concentration in leachate;
weight of rock;
volume of leachate;
pH of leachate before and after 
leaching.

concentration in leachate;
weight of rock;
volume of leachate;
pH of leachate before and after 
leaching.

concentration in leachate;
weight of rock;
volume of leachate;
pH of leachate before and after 
leaching.

Notes:
1 Initially, use of a glass filter was planned.  After a conference call on 7-27-05, it was decided to use a Nitrocellulose filter.
METAL = TAL Metals (less Hg) + Mo + B + Si, for a total of 25 metals.
NA         = Not Applicable
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Table 2.11-10
MINERALOGY ANALYSES

Mineralogy Analyses Laboratory Method Rock Pile Bulk Rock Pile Material 
<2 mm

Heavy Minerals DCM Thin Section and Microscopy X

Petrography DCM Thin Section Analysis X

Mineral Characterization DCM X-Ray Diffraction (XRD) X

Mineral Characterization University of Colorado Electron Microprobe X 1

Note:
1 Originally planned but it was agreed based on evaluation of XRD results that data would not provide additional useful information.
DCM = DCM Science Laboratory, Inc., Wheat Ridge, CO.
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Table 2.11-11
BIOASSAY AND TOXICITY ANALYSES PARAMETERS

Bioassays Laboratory RI Report
Section Method
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Soil Toxicity - Seed Germination and Growth
(28 day Lolium perenne ) EnviroSystems 2.5.4 EPA 600/3-88/029 (EPA 1989)

ASTM E1598-94  (ASTM 2001a) X

Soil Toxicity - Earthworm
(14 day Eisenia foetida ) EnviroSystems 2.6.4 EPA 600/3-88/029 (EPA 1989)

ASTM E1676-97 (ASTM 2001b) X

Surface Water - Acute toxicity
(48 hr Ceriodaphnia dubia ) C&A 2.7.9.1 EPA/600/4-91/002 (Lewis et al. 1994)

EPA 821-R-02-012 (EPA 2002a) X

Surface Water - Chronic toxicity 
(7 day Pimephales promelas [i.e. fathead minnows]) C&A 2.7.9.1

Modified EPA/600/4-91/002 (Lewis et al. 1994)
EPA 821-R-02-012 (EPA 2002a)
EPA 821-R-02-013 (EPA 2002b)

X X

Sediment - Chronic toxicity
(10 day Hyallela azteca  and Chironomus tentans ) C&A 2.7.10 EPA 600/R-99/064 (Ingersoll et al. 2000) X

Fish - Sub-chronic Toxicity
(7 day Oncorhynchus mykiss  [i.e. Rainbow Trout]) C&A 2.10

Work Plan Addendum (EPA 2004)
Evaluation of Pilot Treatment Effluents from 
Summitville Mine, CO (Lasorchak et al. 2001)
EPA 821-R-02-013 (EPA 2002b)

X

Notes:
1 Including guidance from Terry Hollister at EPA, Houston, TX.
ASTM. 1988.  Standard Guide for Conducting Acute Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates, and Amphibians .  ASTM E 1192-88.
ASTM. 2001a.  Standard Guide for Conducting Early Seedling Growth Tests. E-1598-94 .  Annual Book of ASTM Standards.  Volume 11.05.
ASTM. 2001b.  Standard Guide for Conducting Laboratory Soil Toxicity or Bioaccumulation Tests With the Lumbricid Eisenia Fetida . E-1676-97.  Annual Book of ASTM Standards.  Volume 11.05.
EPA. 1989.  Protocol for Short Term Toxicity Screening of Hazardous Waste Sites .  EPA/600/3-88-029.
EPA. 2002a.  Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms .  EPA 821-R-02-012.  Office of Water, Washington, DC.
EPA. 2002b.  Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms .  EPA 821-R-02-013.  Office of Water, Washington, DC

C&A                = Chadwick and Associates, Inc., Littleton, CO.
ASTM             = American Society of Testing and Materials
EnviroSystem = Enviro Systems, Inc, Hampton, NH.

Ingersoll, et al. 2000.  Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates, 2nd Edition .  EPA/600/R-99/064.  Office of Research and 
Development and Office of Water.
Lazorchak, J.M., M.E. Smith, E. Bates, and G. Miller.  2001.  Evaluation of Pilot Treatment Effluents from Summitville Mine, CO, using Ceriodaphnia dubia, Fathead Minnow (Pimephales promelas), and Rainbow 
Trout (Oncorhyncus mykiss) Toxicity Tests .  Prepared by CSC for ORD/NERL/Cincinnati, OH.
Lewis, et al. 1994.  Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, 3rd Edition .  EPA/600/4-91/002.  U.S. Environmental Monitoring Systems 
Laboratory, Cincinnati, OH.
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Table 2.11-12
POPULATION AND COMMUNITY STRUCTURE FIELD ANALYSES

Population and Community Analysis Laboratory RI Report 
Section Method
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Plant Community Characterization URS Field Evaluation 2.5.3 SOP 29.0 (URS 2007d) and FSP (URS 2007c) X
Soil Fauna Community Structure 
(terrestrial Invertebrates) CEC Field Evaluation 2.6.5 Berlese Funnel Technique per SOP 27.0 (URS 

2007d) X

Fish Population - Streams CEC Field Evaluation 2.7.2.1 Bank or backpack electrofishing per SOP 24.0 
(URS 2007d) X

Fish Population - Lakes and Ponds CEC Field Evaluation 2.7.2.2 Passive sampling techniques using gill nets and 
baited minnow traps X

Benthic Invertebrate Populations - 
Streams

CEC-Field Collection
C&A for analysis
U. of Minnesota

2.7.4.1 Kick-net sampling technique per SOP 25.0 (URS 
2007d) X

Benthic Invertebrate Populations - 
Lakes and Ponds CEC Field Evaluation 2.7.4.2 Petite-Ponar sampling per SOP 25.0 (URS 2007d) X

Fish Habitat CEC Field Evaluation 2.7.6
SOP 24.0 (URS 2007d) and guidance from R1/R4 
Fish and Fish Habitat Standard Inventory 
Procedures Handbook 1

X

Periphyton Identification CEC Field Evaluation 2.7.7
SOP 28.0 (URS 2007d) which includes guidance 
from Rapid Bioassessment Protocol Chapter 6, 
Section 6.1

X

Note:
1 Methodology mutually agreed upon by EPA, USFWS, NMED, and CEC in August 2002 during site reconnaissance.
C&A                   = Chadwick and Associates, Inc., Littleton, CO
CEC                    = Chadwick Ecological Consultants, Littleton, CO.
EPA                    = U.S. Environmental Protection Agency
NMED               = New Mexico Environment Department
U. of Minnesota = University of Minnesota, Dr. Leonard Ferrigton (for the identification of chironomids only)
USFWS              = U.S. Fish and Wildlife Service
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Appendix 2.10-1 
Photographs of GSI Study 
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Appendix 2.10-1 

PHOTOGRAPHS OF GSI STUDY 

Page 1 of 4 
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Photo No. 1:  Installation of piezometers in Red River streambed at RR-15 
(looking South). 

Photo No. 2:  Manometer readings from piezometers at LR-1 (looking NW). 
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Appendix 2.10-1 

PHOTOGRAPHS OF GSI STUDY 
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Photo No. 3:  Sampling of piezometer water at RR-5BB (looking SW). 

 
Photo No. 4:  View of a chamber and water sampling apparatus. 
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Appendix 2.10-1 

PHOTOGRAPHS OF GSI STUDY 
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Photo No. 5:  Collection of water samples from chambers against the streambed 
(bottom) and within the water column (top). 

Photo No. 6:  Collection of water samples from chambers at Zwergle. 
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PhotoNo. 7:  Collection of water samples from chambers within streambed sediments.
 

 
Photo No. 8:  Collection of water samples from chambers within streambed sediments. 
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O
C291 Groundwater base data 

(Mar. 12, 1987)
1987, March 12 Red River Tailings Area GW (6) Unknown Unknown X X Physical parameters (pH); wet chemistry 

(COD, TDS, TSS, cyanide, F, Cl, SO4);  
metals (Cd, Fe, Mn, Mo, Zn, Pb, Cu, As, Hg, 
Ba, Cr, Ni, Ca, Ag, Al, Mg)

Unknown Unk Unk Unknown Description of groundwater sampling locations and analytical 
data results.  No discussion of data results provided.

Characterization and RI 
planning

N 1

CCC063 Response to the May 28, 
1999 Request for 
Information (Aug. 31, 
1999)

1999, August 
31

Mine Site NA - No data 
collected as part of 
this report (see 

t )

NA - No data 
collected as part 
of this report (see 

t )

NA - No data collected 
as part of this report (see 
comments)

NA - No data collected as part of this report 
(see comments)

NA NA NA NA Response to the May 28, 1999 request for information based 
on a review of technical completeness, Questa Mine Closeout 
Plan, permit no. TA001RE(96-1).  

None N 1

CCC071 Response to Letter 
Clarifications of Issues 
from Meeting of May 7, 
2000 (June 1, 2001)

2001, June 1 Mine Site NA - No data 
collected as part of 
this report (see 
comments)

NA - No data 
collected as part 
of this report (see 
comments)

NA - No data collected 
as part of this report (see 
comments)

NA - No data collected as part of this report 
(see comments)

NA NA NA NA Response to May 18, 2001 letter from NMED regarding the 
impact due to subsidence that will occur as underground 
mining continues through the period of current DP-1055.  
Document includes the following maps: "Goathill Actual and 
Planned "D" Orebody Subsidence Area Plan View 
(Predicted)";  "Post Mine Plan Conceptual Subsidence 
Contours of "D" Orebody"; and "D" orebody subsidence area 
east to west and north to south obliques.

None N 1

M021 Analytical Data for Wells 
Marked P1-P8  (1974-
1988)

1974 - 1988 Other 
(unknown)

GW (48)  1974-1988 Unknown X Metals; wet chemistry Unknown Unk Unk Unk Time series data collected from 9 wells from 1974 to 1988).  
Name of well owners listed on data summary sheets.  May 
help later  when trying to identify location of wells.

Characterization and RI 
planning

Y 5/16/2003

M025 Underground Mine Water 
Samples (April 28, 1993)

1993, April 28 Mine Site GW (13 samples, 3 
sites) 

1992 - 1993 Unknown X X Physical parameters; wet chemistry; metals Unknown Unk Unk Unknown Document only contains analytical data.  No discussion of 
results.  Time series data (3 sites, sampling events over time)

Characterization and RI 
planning

Y

M026 Excerpt:  Groundwater 
Discharge Plan 
Application (dated 
3/18/93)

Reference 
Molycorp Data 
1987

Other 
(unknown)

GW (9 samples from 
1 well)

Uncertain (1986, 
Feb 24?)

Unknown X X Physical parameters; wet chemistry; metals Unknown Unk Unk Unk No discussion of results. Characterization and RI 
planning

N 2

M027 Community Well 
Groundwater Discharge 
Plan (unknown)

Undated Other 
(Private wells. 
Need to look 
on sect. Map 
to see where 
wells are 
located)

GW (5 wells) 1968, Oct (permit 
date)

Drillers:  Fullerson, Jack 
Dyer

X Well depth; water level Unknown Unk Unk NA - parameters obtained in 
the field

Drilling log info for private wells.  Includes very basic 
geologic log (gravel, clay, sand, etc).

Characterization and RI 
planning

N 1

M033 Well records from 1965 
(1965)

1965 Other (Need 
to look on 
sect. Map to 
see where 
wells are 
located)

GW (3)     1965, July 15 -
Sept 25
1965,  Aug 6 - 
Sept 20
1970/71, Dec 29 - 
Jan 22

Perry & Faast Drilling 
Company

X Well depth; water level Unknown Unk NA NA - parameters obtained in 
the field

Molycorp listed as owner of all three wells. Characterization and RI 
planning

N 1

M053 Analytical Data (Oct. 5, 
1992 - Nov. 10, 1994

1992, October 
5 -  1994, 
November 10

Red River SW (11) 1992, Oct. 5, 6 & 8
1993, Aug. 3 & 19
1993, Nov. 4
1994, Oct. 5 & 31
1994, Nov. 10

NMED?  X X Physical parameters (pH, color, cond., turb.); 
chemistry (hardness, alk., bicarbonate, 
carbonate, Cl, F, SO4, TDS, TSS); metals 
(Ca, Mg, K, Na, Al, Ba, Be, B, Cd, Cr, Co, 
Cu, Fe, Pb, Mn, Mo, Ni, Si, Ag, Sr, Sn, V, 
Zn, As, Hg, Se)

Unknown Unk Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

Not all analyses performed on all samples. No report with 
data.  All water samples with available pH data have pH 
results less than 3.25 (Seep above Capulin Canyon, seep 
below Fawn, sulfide seep #1 headwater, sulfide seep #1, and 
seep below Molycorp).

Characterization and RI 
planning

Y 9/23/2003

M060 Molycorp Guadalupe 
Mountain Tailings 
Disposal Facility (Dec. 
1988) [1-page excerpt of 
data table]

1988, 
December

Tailings 
Area

Tailings soil (?) Unknown Unknown X Metals (Al, As, Ba, B, Cd, Ca, Cr, Co, Cu, 
Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, U, 
V, Zn); WQ parameters (F, Cl, Si, SO4, 
TOC, cyanide)

Unknown Unk Unk Unknown One page excerpt of report.  Title of table reads  "Typical 
Analysis of Tailings".  Unknown how many tailings samples 
were collected.  Source of data is Molycorp, Inc.

None N 5

M071 Analytical data; RE: Red 
River water samples (Oct. 
1992 - Jan. 1995)

1992, October - 
1995, January

Red River SW (9) 1992, Oct.  4 & 5
1993, June 25
1993, Nov. 4
1994, Feb. 17
1994, Apr. 15
1994, Dec. 5 & 15
1995, Jan. 12

NMED?  X X Physical parameters (pH, color, cond., turb.); 
chemistry (hardness, alk., bicarbonate, 
carbonate, Cl, F, SO4, TDS, TSS); metals 
(Ca, Mg, K, Na, Al, Ba, Be, B, Cd, Cr, Co, 
Cu, Fe, Pb, Mn, Mo, Ni, Si, Ag, Sr, Sn, V, 
Zn, As, Hg, Se)

Unknown Unk Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

Not all analyses performed on all samples. No report with 
data.

Characterization and RI 
planning

N 1

M072 Questa well locations, 
depth, water levels, and 
owners (undated)

Undated Other (town 
of Questa)

GW (48 wells) Historical well 
depth and water 
level data

Unknown X Well depth; water level Unknown Unk NA NA - parameters obtained in 
the field

Seven of the 48 wells are immediately south of the tailings 
ponds.  Measurements obtained from various years (1956, 
1957, 1960, 1961, 1964-1966, 1968-1970, 1972, 1973, 1975, 
1976).  No analytical data.

N 1

M079 Molycorp tailings, dams, 
and monitoring well 
sampling data and field 
notes (Aug. 30, 1993)

1993, August 
30

Tailings 
Area

GW (14) 1993, Aug 17 Karen McCormack, 
NMED

X Physical parameters Unknown Unk NA NA - parameters obtained in 
the field

Hardcopy of field notes and table of physical parameters (pH, 
temp, cond.) of groundwater obtained in the field.  

Characterization and RI 
planning

N 2

M082 Analytical results:  
samples collected by 
NMED 

1991, 
November 7

Other 
(Wellhead 
USFS Questa 
Ranger Dist.)

GW (1) 1991, Oct 24 Ron Ort…(only have 
first 3 letter of last 
name), USFS Questa 
Ranger Dist.

X VOCs; SVOCs Unknown Unk Unk State of NM Scientific 
Laboratory Division

Extralab sample submitted to lab for analysis.  Lab request 
form notes that a grab sample was collected for compliance 
sampling purposes.  No compounds detected in sample.

Compliance reporting N 1

M083 Analytical results:  
samples collected by 
NMED (Dec. 1, 1994)

1994, 
December 1

Other 
(Unknown)

GW (10 wells) 1993, Aug 17-18 Karen McCormack, 
NMED

X Dissolved metals (comment that filtered 
samples received at lab)

Unknown Unk Unk State of NM Scientific 
Laboratory Division

Appears that this analytical data may have been collected 
during same event as parameters obtained as outlined in 
document M079.

Characterization and RI 
planning

Y 1/26/2004

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 1 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

M084 Water Quality of State 
Hatcheries (July 5, 1982 - 
June 19, 1985)

Duplicate of Document 
R013

1982, July 9 -  
1985, June 19

Red River SW (4)  1982, July 9
1983, June 28
1994, Sept. 5
1995, June 19

Unknown X X Physical parameters (pH, color, turb., cond.); 
chemistry (acidity - methyl orange, acidity - 
phenolphthalein, alk. - methyl orange, alk. - 
phenolphthalein, total alk., Cl, total chloride, 
sodium chromate, F, total hardness, 
ammonia N, nitrate N, nitrite N, diss. 
oxygen, SO4, hydrogen sulfide, ortho 
phosphate, total phosphate, susp. solids, 
settleable solids, tannin & lignin); metals 
(Al, Ba, Br, Cr, Cu, Fe, Mn, Si)

Unknown Unk Unk Unknown Data tables.  Data collected from "spring", "river", "west 
effluent" and "east effluent".  No text discussion 
accompanying data tables.

Characterization and RI 
planning

Y 8/14/2003

M085 Analytical results.  Re: 
Samples collected at 
Molycorp (July 18, 1991 
and April 23, 1992)

1991, July 18 
and 1992, April 
23

Mine Site (Upper and 
Lower sumps)

SW (6) 1991, July 18
1992, April 23

Molycorp X X Physical parameters (pH); wet chemistry 
(TDS, SO4); metals (Mo)

Unknown Unk Unk Molycorp Questa 
Laboratory

No text discussion accompanying data results.  Mo was either 
detected below the detection limit or not detected in all 
samples analyzed.  

Characterization and RI 
planning

Y 2 8/14/2003

M102 "Molycorp - Questa 
Division - Ground Water 
Sampling - Constituents 
for Laboratory Analysis" 
(Oct. 17, 1994)

1994, October 
17

Mine Site GW (2) 1994, Oct. 17 Unknown X X Physical parameters (pH, EH, cond.); 
chemistry (cyanide, alk., TDS, TSS, 
bicarbonate, carbonate, Cl, F, nitrate, sulfate, 
ion balance); metals (Ca, Na, K, Mg, Al, Sb, 
As, Ba, Be, Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, 
No, Ni, Se, Si, Ag, Tl, V, Zn)

Unknown Unk Unk Unknown Document consists of one data sheet .  Information is 
presented in tabular form with the following columns: 
"Constituent"; "Molycorp"; "ONRT"; NMWQCC GWS" and 
"USEPA MCL".  Analytical results are not provided ("x"s are 
placed alongside selected analytes beneath each sample ID 
column ("Molycorp" and "ONRT").  There is no reference for 
this notation (do not know if checked off analyte indicates a 
detection, exceedance, or that constituent was analyzed for.  

? Do not think data can be 
used.

N 2

MMM014 Fish and Invertebrate 
Trends.  March 2000

2000, March Red River Mine Site Sed
Benthics
Fish

Report is an 
overview of RR 
ecology.  Graphs 
depict trends along 
RR stations in fish, 
Al in Sed, and 
Benthics over time.

Chadwick Ecological 
Consultants (CEC)

X X # fish/mile
Al in sediments
Invertebrate density
(sediment data is same as in RRR 027)

Collection methods 
detailed previously

Unk Unk Recent data
Benthics - CEC
Sed - ACZ
Historic data
Unknown

Trends over time are graphed against sampling stations from 
upstream to downstream of MC property.

Characterization and RI 
Planning

N 1,3,5

MMM018 One page handwritten 
sheet with analytical data 
results from "Cabins - 
private well" and 
"Molycorp cabins well"  
(Sept 1994)

1994, 
September

Other 
(Unknown)

GW (2 samples-one 
per well)

1994, Sept Unknown X Metals; wet chemistry Unknown Unk Unk Unk Margin of sheet cut-off - can only identify a few parameters. Characterization and RI 
planning (can use 
identifiable parameters)

N 1,5

MMM020 Spreadsheet: "Lower RR 
Acidic Drainage Survey."  
Dated Nov. 10, 1993

1993, 
November 10

Red River SW (21) 1993 Nov 10 Vail Engineering X pH, Diss. Al, TM (Al, Cd, Pb, Fe, Mn, Zn, 
Cu, Mo), SO4, TDS, TSS, alkalinity, F.

Unk Unk Unk Unknown Not enough data for C/A balance. Characterization and RI 
Planning

Y 5 8/14/2003

MMM021 Spreadsheet: "Upper RR 
Acidic Drainage Survey."  
Dated Nov. 10, 1993

1993, 
November 10

Red River SW (25) 1993 Nov 10 Vail Engineering X pH, Diss. Al, TM (Al, Cd, Pb, Fe, Mn, Zn, 
Cu, Mo), SO4, TDS, TSS, alkalinity, F.

Unk Unk Unk Unknown Not enough data for C/A balance. Characterization and RI 
Planning

Y 5 9/18/2003

MMM023 Miscellaneous data on 
wells at Molycorp (dates 
drilled, location, 
construction details, 
pumping capacities) 
(Various dates)

Various Other 
(Unknown)

GW (1) 1996, Sept
1996, Oct
1997, Feb

1996 - NMED   
1997 - Molycorp

X Metals (As, Sb, Ba, Be, Cd, Cr, Cu, Hg, Ni, 
Se, Tl, Pb); wet chemistry (asbestos, 
cyanide, F, SO4, nitrate as N, nitrite as N, 
total nitrate & nitrite as N); organic 
contaminants (by methods 203A & 203C - 
none detected)

Unknown Unk Unk Unk Comparison of cabin well water with SDWA standards.  No 
exceedances.

Also contains well completion records.

Characterization and RI 
planning

Y 4/6/2004

MMM027 Appendix A:  Methods 
Used (June 9, 1971) and 
Appendix B:  Sampling 
Data 

1971/1972 Mine Site Tailings Area SW (12 sites, 4 
events; 6 sites, 1 
event)
Benthics (5 stations, 
6 events)

1971, summer 
1972

Unknown X X X SW - physical parameters; metals; we 
chemistry
Benthics - benthic count

Unknown Unk Unk Geolabs, a division of 
Natural Resources 
Laboratory, Lakewood, CO

Rather than being detrimental to the environment for fresh 
water invertebrates, the tailing water is, in fact, beneficial.  
The natural weathering processes in the landscape of the Red 
River canyon, operating together with the bedrock of that 
area, are releasing into the Red River many times (more than 
2 magnitudes) the amount of molybdenum that is acceptable 
under New Mexico Regulation 6.

Characterization and RI 
planning

Y 9/18/2003

MMM040 Stream survey forms 
(1960)

1960 Red River SW (6 sites - 
stations A1 - A6)
Fish (6 sites - 
stations A1 - A6)
Benthics (2 sites - 
A1 & A5)

A1 - 1960, June 
22
A2 & A3 - 1960, 
Oct 6
A4 - 1960, May 
26
A5 - 1960, June 
24 and Aug. 5
A6 - 1960, Oct 6

Unknown - NMDFG? X X SW - physical (pH, turb., color, temp., 
average depth); stream flow
Fish - species identification; population; 
length and weight
Benthics - species identification, quantity, 
and volume

Unknown Unk Unk Unknown No accompanying text to go with stream survey forms.  Characterization and RI 
planning

N 2

MMM041 Stream survey forms - 
Red River (Aug. 11- 12, 
1997)

1987, August 
11 -12

Red River Fish (4 sites) 1997, Aug 11 - 12 New Mexico Dept. of 
Fish and Game 
(NMDFG)

X Unknown Unk NA NA - parameters measured 
in the field.

No text accompanying data.   Parameters appear to have been 
measured in the field.  Sampling sites are:  above the hatchery 
diversion; special trout water above confluence with Goose 
Creek; above Molycorp (1/4 mile below Bobita 
Campground); and above Questa Ranger Station.

Characterization and RI 
planning

N 5

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 2 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

MMM088 Updates to ongoing RGC 
work (boring logs, maps, 
laboratory results) (Oct. 
2000)

2000, October Mine Site Waste rock piles 
(362) 

2000, Aug - Oct Robertson 
GeoConsultants?

X X X Physical (paste pH, paste cond.); 
geochemical (rinse pH, rinse cond., % total 
S, % S as SO4, % S as sulfide, AP, NP); 
geotechnical (large direct shear testing, 
standard direct shear testing, grain size 
analysis, moisture content, Atterberg limit)

Unknown Unk Unk Geotechnical analyses - 
Advanced Terra Testing, 
Inc. (shear testing); AMEC 
Earth & Environmental, Inc. 
(particle size analysis)

No text accompanying data.  Not all tests performed on all 
samples collected.

Characterization and RI 
planning

N (s) 3

MMM134 "Visual Description with 
Water Content"  sheets 
(Oct. 3 - 5, 2000)

2000, October 
3 -5

Mine Site (waste rock 
disposal areas)

Soil (172 samples 
for paste pH and 
paste cond.; 227 
samples for visual 
description)

2000, Oct. 3 - 5 Miller Engineers X X Physical (paste pH, paste cond.); 
geotechnical (soil description, grain shape, 
gradation, color, water content, soil 
component, plasticity)

 Unknown Unk Unk Unknown (samples were oven-
dried to obtain moisture 
content; lab facility must have 
been used)

Binder full of visual description sheets and loose graph paper 
with paste pH and conductivity results.  Samples appear to 
have been collected from two sites (S-1 and S-2).    No 
location map to indicate sampling location.

No report accompanying description sheets.

Not usable N 2

MMM135 Molybdenum Uptake by 
33 Grass, Forb, and Shrub 
Species Grown in 
Molybdenum Tailings and 
Soil (date unknown)  
[from: Proceedings from 
the High Altitude 
Revegetation Workshop, 
No. 12, Colorado State 
University, Feb. 21-23, 
1996]

1996, February 
21 -23

Tailings 
Area

Plants (?) Unknown Los Lunas Plant 
Materials Center (PMC)

X Metals (Mo, Mo/Cu ratio) Minor description of 
sampling procedures 
and methods in text.

Unk Unk Unknown Purpose:  to conduct a preliminary assessment to determine 
which plant species are least likely to take up and translocate 
toxic quantities of Mo from soil-covered Mo tailings disposal 
areas.  Fringed sage, scarlet globemallow, and blanketflower 
when grown in tailings had Mo concentrations greater than 
100 ug/g, which may pose a risk to mule deer.

Characterization, RI 
planning, FS planning, 
and risk assessment

N 5

MMM136 Addendum to RGC 
Report  052010/4 
("Tailings Borrow 
Investigation - Results of 
Physical Testing of 
Alluvial Cover Material") 
(April 28, 2001)

2001, April 28 Tailings 
Area

Borrow soil (6) 2000 Robertson 
GeoConsultants

X Geotechnical (compaction tests) Unknown Unk Unk Advanced Terra Testing Of three different material types identified during the initial 
survey of borrow material in the vicinity of the tailing facility, 
only the alluvial soil appeared to be present in sufficient 
quantity for construction of a final cover over the entire 
Questa tailings facility at reasonable cost and environmental 
impact.   Samples of alluvial material were submitted for 
further physical testing. 

Characterization and RI 
planning

N 2

MMM137 Addendum to RGC 
Report 052008/11 ("As-
Built Report for 
Infiltration Test Plots, 
Questa Mine Site") - 
Results of Physical 
Testing of Mine Rock 
Samples (April 30, 2001)

2001, April 30 Mine Site Mine Rock (3) 2000, Nov Robertson 
GeoConsultants

X Geotechnical/hydraulic testing (measure 
porosity, dry density of compacted 
specimen, grain size distribution, hydraulic 
conductivity, soil-water characteristic 
curves) 

Unknown Unk Unk M.D. Haug and Associates, 
Saskatoon, Saskatchewan

Technical memorandum summarizes results of the physical 
testing completed since submission of RGC report 052008/11 
("As-Built Report for Infiltration Test Plots, Quest Mine 
Site").  Measured porosities for the three mine rock samples 
were significantly greater than those calculated in previous 
testing for similar mine rock samples.  The saturated 
hydraulic conductivity of the three mine rock samples ranged 
form 1.2 E-005 m/s to 2.7 E-004 m/s, which is similar to the 
range of Ksat values determined earlier for similar well-
graded mine rock samples.

Characterization and RI 
planning

N 2

R001 Red River, NM Benthic 
Macroinvertebrate Survey 
December 1995 (Sept. 
1996) 

(Woodward-Clyde project 
# 23505)

1996, 
September

Red River (17 m from 
above town 
Red River to 
downstream of 
State Fish 
Hatchery)

Benthics (12 
stations)

1995, Dec. 20 - 21 Woodward-Clyde; 
NMED

X Community parameters (number of taxa, 
density, EPT index, EPT/Chironomide 
abundance); Hilsenhoff Biotic index (HBI)

Some description of 
procedures in text

Unk Yes Aquatics Associates, Fort 
Collins, CO

Purpose:  to observe NMED macroinvertebrate collection 
efforts from the Red River and assist in field processing of 
samples.  NMED collected samples and Woodward-Clyde 
personnel documented the sampling events and assisted 
NMED in processing the samples.

At total of 79 benthic macroinvertebrate taxa were identified 
from all 12 stations on the Red River.  The highest mean 
macroinvertebrate density was found at the most upstream 
station (RRB-1), located just above the town of Red River.  
Except for the most downstream station (:RB-21), 
macroinvertebrate density was significantly lower at all 
stations downstream of RRB-1.  In the middle and lower 
reaches of the study area, the dominance by a single family 
(around 60%) is significantly higher than in the upper reach 
(approximately 30%)

Characterization and RI 
planning

N 1

R004 Screening Site Inspection 
for the Red River Mining 
District, Red River New 
Mexico (Aug. 31, 1989)

1989, August 
31

Red River Bitter Creek, 
Midnight, 
and Anchor 
mines

SW (4)  
Mine water (2 - 
mine works and 
mine shaft)

1989, May NMEID inspectors:  
Dale Doremus and Cora 
Halasan

X X SW & Mine water - physical (pH, temp, 
conduct.)

Unknown Unk Unk Unknown Purpose:  to obtain the information needed to evaluate the 
migration and exposure pathways at the site and to determine 
if the site is a candidate for the National Priorities List.  The 
NMEID, after having made a reconnaissance inspection of the 
Red River Mining District, does not perceive any health 
hazards resulting from the mine waste piles investigated.  
Data indicates that under normal weather conditions, no 
measurable impacts with respect to acidity or elevated TDS 
content are evident in Bitter Creek in the vicinity of the mines 
and mine wastes.  Other reports attached to the back of 
NMEID report.

Risk assessment, 
characterization, and RI 
planning

N 2

R006 Hydrogeological Studies 
for Molycorp/Questa 
(June 2, 1993)

1993, June 2 Mine Site GW (4 wells)
SW/tailings pond 
(1)

1993 Unknown (GeoWest?) X X Physical parameters; wet chemistry; metals Unknown Unk Unk Unknown No discussion of analytical results.  Results to be combined 
with flow direction, hydraulic gradient, and 
transmissivity/hydraulic conductivity data to evaluate the 
overall impact to the river.

Characterization and RI 
planning

Y 5/23/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 3 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

R011 A Water Quality Survey, 
Red River and Rio 
Grande, New Mexico 
(Nov. 1971)

1971, 
November

Red River Tailings Area 
(tailings 
ponds)

SW - RR (7 
stations)
SW - tailings ponds 
(6)
Benthics (9 
stations)

1971? EPA X X X SW - physical parameters (pH, turb., cond.); 
chemistry (Cl, Nitrate N, alkalinity, DO, 
COD, Ca, SO4, dissolved residue, suspended 
residue, alkalinity, hardness); flow; 
biological conditions (total coliform, fecal 
coliform, fecal streptococci)
Benthics - biotic index

Unknown Unk Unk Biological - EPA facility, 
Ada, OK    Bacteriological - 
NM State Health Dept. 
Laboratory, Albuquerque, 
NM
Water quality - 
measurements made using 
portable instruments

The chemical quality of the Red River water remains very 
good.  Microbiological quality of the river is good.  Biological 
conditions in the river are good.  Tailings ponds samples were 
analyzed for metals only.  

Characterization and RI 
planning

Y 9/23/2003

R020 Expanded Site Inspection 
Report for Molycorp, Inc., 
Questa Division Volume 
III, CERCLIS # 
NMD0022899094 (Oct. 
23, 1995)

1995, October 
23

Mine Site Tailings Area GW
SW
Sediment
Waste Rock
Soil

1994, April USEPA; ESI
Stuart Kent

X GW & SW - metals; wet chemistry 
Mine soil - metals

Unknown Unk Unk Metals - ETS Analytical 
Services  
Wet chemistry: SW - SVL 
Analytical, Inc.
Wet chemistry: GW & SW  -
PBS&J Environmental Labs

Caution:  EPA flagged data as provisional.  URS (as WC) 
produced reports that summarized deficiencies in sampling 
techniques.

Characterization and RI 
planning

Y 5/28/2003

R021 Site Specific Water 
Quality Assessment: RR, 
NM (Dec. 1982)

1982, 
December

Red River Mine Site Benthics (8)
Plants (6)
Fish (8)
SW (8)
Sediment (2)
(051 and 058)
Bioassay (2) 
(051and 054)

1980, Jul 28 - 
Nov 10

SW - mid-depth 
grabs collected 
and analyzed in 
triplicate; also 
24 hr 
composites.

Sed - 3 
replicates per 
station; dried, 
400 mesh sieve, 
64um digested 
with HCl and 
H2SO4 at 10:1.

EPA (EMSL-LV) is 
project sponsor
ERL-Corvallis
ERL-Duluth

X X Benthics - population counts and various 
indices
Plants - metals
Fish - population counts
SW - field parameters; CN, TOC TSS, TDS, 
Alk, P, NH3, TKN, TM, DM, NO2/NO3, and 
o-P. 
Sed - Metals (64 um fraction)
Bioassay - Daphnia toxicity, enzyme 
inhibition, fish ventilation, algal toxicity.

Unknown. 
Collection methods 
described in 
narrative text.
EPA or APHA 
methods to analyze 
SW.

Unk Unk Benthics - ERLs at Duluth 
and Corvallis
Plants - UCLA
SW - EMSL-LV or 
UCLA, not clear which
Sed - UCLA
Bioassay - ERL Duluth

Some exceedance of acute As, Cd, Ag criteria, but DLs 
problematic.  Upstream control stations (051 and 056) 
contained higher conc of all metals except Zn.  Plant data to 
sparse to draw conclusions.  Benthic data generally 
comparable up and downstream w/ exception of one location; 
cause unknown.  "Sensitive" fish species found at locations 
exceeding acute As, Cd and Ag criteria.

Characterization and RI 
planning

Y 8/19/2003

R022 Selected Papers on Water 
Quality and Pollution in 
New Mexico  
(Proceedings of a 
Symposium on Water 
Quality and Pollution in 
New Mexico; April 12, 
1984)

1984, April 12 Red River SW (5 locations, 10 
events per year for 
5 years)

1978 - 1983 Bureau of Land 
Management (BLM)

X X X Physical parameters (pH, specific 
conductance); chemistry (SO4, total nitrite 
plus nitrate, total P, alk., CN); metals 
(dissolved Mn, total Mo, total Zn, dissolved 
Fe, total Cu, Cd); bacteria

Brief description of 
sampling methods in 
text.

Unk Unk U.S. Geological Survey 
Central Laboratory, Denver, 
CO

Maximum concentrations of the trace elements Mn, Zn, Cd, 
and Cu in the Red River occur above the confluence with  
Cabresto Creek.  Elevated levels of these elements are most 
likely due to the natural leaching of mineralized areas and 
dispersed inflows from nonpoint sources in the vicinity of the 
molybdenum mine.  Tailings pond effluent discharged into the 
Red River above the fish hatchery has significantly increased 
specific conductance, sulfate, cyanide, and Mo 
concentrations; Mn and Zn concentrations decrease above the 
fish hatchery.

Characterization and RI 
planning

N 1

R023 Intensive Survey of the 
Red River, Taos County, 
NM.  Dated October 1987

1987, October Red River (above Mine to 
below Questa)

SW (11)
Benthics (5)
Fish Survey (4)

(is location on 
Cabresto Creek = 
BG?)

1986 Aug 18-21
1986 Nov (fish 
survey)

prepared by Smolka 
and Tague (NMED).

Includes report by 
NMDGF titled "1996 
Electroshocking 
Survey of the Lower 
Red River"

X X X WQ - pH, cond, turb, DO, NH3, NO2+NO3, 
TKN, Total inorg N (TIN) by calc, tP, TSS, 
TDS, cations/anions, tCN, TM (As, Ba, Cd, 
Cr, Pb, Hg, Se, Ag, Cu, Fe, Mn, Mo, Ni, Zn, 
Al), fecal coliform.
Benthics - classifications and various 
indices.
Fish - 2 species, 6 classes, 4 locations.

Unk.
Information regarding 
sample collection, 
preservation, and 
containers provided in 
text.

Yes
QAPP for 
WP Control 
Programs 
(NMEiD 
1986)

Unk Benthics - Dr. Jacobi of 
NM Highland Univ.

WQ - Scientific 
Laboratory Division (EPA, 
APHA, and 40CFR136 methods 
cited)

WQ data in STORET w/ some statistical analysis (correlation 
of STORET codes with sampling locations included). 
Conclusions: 1)WQ of RR generally good; 2) no deleterious 
effects from WWTF effluent; 3) Al exceeds WQ and HH stds 
on occasion; 4,5) significant effects from stormwater that can 
result in additional exceedances of WQ and HH stds; 6) 
benthics generally good, some affect due to mine and other 
physical characteristics; 7) fish good below hatchery, poor 
between mine and Questa, various causes likely; 8) pH affects 
water chemistry.

Characterization and RI 
Planning

Major cation results appear to 
be reported as dissolved.  

Y 8/12/2003

R026 Final Report - Community 
Water Source Location 
Project (Oct. 1984)

1984, October Other (Taos 
County)

NA - No analytical 
data collected

1984, Oct - 1985, 
Sept

Paul E. McGinnis, P.E. X Survey data: depth, latitude, longitude Unknown Unk Unk NA - no analytical data 
collected for report.

Survey data for community water sources.  
Latitude/Longitude of 4 Red River water supply wells

? Y 10/31/2004

R029 Expanded site 
investigation report, CLP 
data, lab data sheets for 
mine area (1994)

1994 Mine Site GW (18 samples-
from 9 locations)
SW (26 samples-from 
13 locations) 
Sediment (13)
Mine waste soil 
(11)

GW, SW & 
Sediment - 1994, 
Nov
Mine waste soil - 
1994, June

NMED X X GW & SW - physical parameters; general 
chemistry; TM/DM
Sediment and mine waste soil - metals

Unknown Unk Unk State of NM Scientific 
Laboratory Division

Not a report - no discussion of results.   Document is entirely 
composed of analytical data.  

Characterization and RI 
planning

Y - Lab 
back-up 
for R030   

N (s)

5 12/03

R030 Expanded site 
investigation report, CLP 
data, lab data sheets for 
tailings pond area  (1994)

1994 Mine Site GW (14)
SW (11)
Soil

1994, April NMED X X Physical parameters; metals; wet chemistry Unknown Unk Unk ETS Analytical Services., 
SVL Analytical, PBS&J 
Environmental Labs.

Not a report - no discussion of results.   Document is entirely 
composed of analytical data.  

Characterization and RI 
planning

Y (s) 7/29/2003

R031 Expanded SI Report, CLP 
data, lab data sheets, data 
summary TCLP (soil)  
(1994)

1994 Mine Site Scars (3)
Rock piles (dumps) 
(2)

1994, May Unknown X Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, 
Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 
Tl, V, Zn, Mo)

Unknown Unk Unk SVL Analytical, Inc. No discussion of analytical results. (Document contains only 
data sheets and a data summary table)

Characterization and RI 
planning

Y 9/30/2004

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 4 of 32
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P C G GT B O
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Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
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URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

R033 Red River Groundwater 
Investigation. Final Report
(Mar. 1996)

1996, March Tailings 
Area

Tailings Area GW (52 well 
samples; 5 spring 
samples) 
SW (18)
Acid seeps (10)
Mine dump 
leachate (?)

Unknown NMED X X GW - physical parameters; TM/DM; 
anion/cations
SW - wet chemistry
Acid seeps - physical parameters; TM/DM; 
anions/cations
Mine dump leachate - TM/DM; 
anions/cations

Yes - in accordance 
with SOPs for 
NMED Groundwater 
Quality Bureau and 
Surface Water 
Quality Bureau

Yes Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

Purpose:  to determine groundwater quality and aquifer 
characteristics along the impaired reaches of the Red River in 
order to identify, and ultimately eliminate, impairment of both 
the aquifer and the designated uses of the river.  The greatest 
impact to the Red River is the steady-state seepage of ARD in 
the form of dozens of acidic metal-loaded seeps or springs.  
Mine dump seepage (Capulin canyon and Goathill Gulch) is 
acidic and has very high levels of Fe, Mn, Zn, and Al. 

Characterization and RI 
planning

Y 9/18/2003

R035 Hydrogeologic Evaluation 
of Tailings Ponds, 
Molycorp Questa 
Division, Questa, New 
Mexico (Sept. 23, 1993)  
Duplicate of Document 
R078

1993, 
September 23

Tailings 
Area 

(tailings 
pond)

GW (13)
Tailings area soil 
(5)

1993, Aug South Pass Resources X X X GW - physical parameters (pH); wet 
chemistry (TDS, SO4, carbonate alk., 
bicarbonate alk., hydroxide alk., F); metals 
(Na, K, Ca, Mg, As, Al, Cd, Cr, Pb, Mo, Fe, 
Mn, Cu, Zn)
Tailings area soil - hydraulic conductivity; 
moisture content

Unknown Unk Unk GW - Unknown 
Geotech - SHB Agra Inc.

Principle components of the tailings pond leachates that 
exceed NM State stds are TDS and sulfate. The bulk of the 
pond-related groundwater is concentrated in the upper and 
middle aquifer units.  

Characterization and RI 
planning

 N (s) 2

R036 Results of the Geophysical
Investigations in the 
Upper Capulin, Sugar 
Shack and Portal Springs 
Areas, Red River Valley, 
Taos County, New 
Mexico (Jan. 22, 1997)

1997, January 
22

Mine Site Bedrock/ sediment 
(15)

1996, Sept 11 - 13 R. A. Sorensen and E. 
N. Perez, GSi/water

X Seismic profile; electrical resistivity profile Unknown - minor 
description of data 
collection in text.

Unk Unk Unknown Results of investigation indicate the depth to bedrock ranges 
from 1 foot in Capulin Canyon to as much as 155 feet in the 
Sugar Shack area.  

Characterization and RI 
planning

N 2

R037 Preliminary Investigation 
of the Potential Impact of 
the Rewatering of 
Molycorp's Deeper UG 
Mine on the Red River 
near Questa, NM.  Dated 
July 14, 1993.

1993, July 14 Mine Site
Red River

(Waste 
Dumps) 
Mine Site

GW (4)
SW (1)   GW  (2 - 
see comments)
SW  (1 - see 
comments)
Mine water (1 - 
see comments)
Seepage water - 
(1 - see 
comments)            

Unknown, 1989
1993

prepared by SPRI., 
Vail Engineering 
(previously 
unpublished data)

X X X pH, Al, SO4, TDS, F, Cd, Pb, Fe, Mn, Zn, 
and Cu., Physical parameters (pH); 
metals(Al, Cd, Pb, Fe, Mg, Zn, Cu); wet 
chemistry (TDS, SO4, F)

Unk Unk Unk Unknown Lots of narrative text on geology and hydrogeology. No 
collection dates for samples.  Mine waters are significantly 
more alkaline (higher pH), but lower in metals, sulphate and 
TDS compared to seepage water. High sulfate content in mine 
water suggests oxidizing surface waters are reacting with the 
pyrite in the mineralized zone to produce both dissolved 
sulfate and iron.  Alkalinity values suggest that the mine water 
will act as a sink for any Al brought in from seepage waters. 
Data is presented in tabular form with one value for each of 
the following headings:  Seepage Barrier Water; Mine Water; 
Red River Sewage Plant Well; Columbine Well No. 2; Red 
River.  Do not know if multiple samples were collected and 
then averaged, or if one sample was collected.

Characterization and RI 
Planning

CSM Development?

 N 1

R039 Questa Molybdenum 
Mine Geochemical 
Assessment (April 13, 
1995)

1995, April 13 Mine Site GW (14 wells)
SW (15)
Seeps/springs (10)
Mine water (10)
Scars (7)
BG soil/alluvium 
(10)
Waste rock (15)
Tailings (2)

1994, Oct - Nov Steffen, Robertson & 
Kirsten (SRK project # 
09206), with assistance 
from Vail Engineering

X X X X BG soil/alluvium - physical (paste pH); 
chemistry (paste TDS, shake flask test - SO4, 
Al, Co, Cr, Cu, Fe, Mn, Mo, Pb, Zn)
Scars - physical (pH); chemistry (TDS); 
metals (Al, As, Co, Cr, Cu, Fe, Mn, Mo, Ni, 
Pb, Zn); ABA (total S, SO4 S, sulfide, AP, 
NP, N/NP, NP/AP)
Waste rock & tailings - physical (pH); 
chemistry (TDS); metals (Al, Cr, Cu, Fe, Mn, 
Mo, Ni, Pb, Zn); ABA (total S, SO4 S, 
sulfide, AP, NP, N/NP, NP/AP)

Unknown Unk Unk Unknown Samples of scar material are indicated by static testing to 
possess significant acid generating potential, and by field 
testing to have acidic paste pH and high conductivity, 
indicative of a high soluble salt load.  Field and static testing 
of waste rock indicates acid generating potential.

Characterization and RI 
planning

Y 4/8/2004

R040 Summary of Red River 
Data, Raw Lab Data 
(Attachment 3) 
(November 4, 1965)

Undated Red River SW (31 stations) 1965 - 1998 
(refer to URS 
Doc # R40 for 
specific dates 
sampled)

Vail Engineering; EPA; 
Smolka & Tague; U.S. 
Dept. of Health 
Education & Welfare; 
Molycorp (refer to URS 
Doc # R40 for specific 
dates sampled)

X X X Physical parameters (pH, cond., turb); total 
metals (Fe, Mg, Mn, Al, Zn); dis. Al; susp. 
Al; wet chemistry (alk., SO4, F, TDS, TSS); 
flow

Unknown Unk Unk Nov. 9. 1995 - pH & cond: 
Quanterra Environmental 
Services, Denver, CO Nov. 
5, 1996. Mar. 13, 1997, 
Sept. 9, 1997, Nov. 3, 1997, 
Mar. 9, 1998 & Apr. 30, 
1998: CDS Labs, Durango, 
CO
July 21, 1997: ACZ Labs, 
Steamboat Springs, CO

No text discussion of results.  Analytical data tables only.  
Twenty-three sampling events ranging in date from 1965 - 
1998.

Characterization and RI 
planning

Y 10/7/2003

R041 Analytical data results 
from ACZ Laboratory 
(July 23, 1997)

1997, July 23 Other 
(Unknown)

GW (10 wells) 1997, June 25 Unknown X DM (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, 
Fe, Pb, Mg, Mn, Hg, Mo, Ni, K, Se, Si, Ag, 
Na, Tl, V, Zn); wet chemistry (Alk as 
CaCO3, bicarbonate, carbonate, hydroxide, 
total alk, sum of anions, sum of cations, Cl, 
F, hardness, TDS, SO4)

Unknown Unk Unk ACZ Laboratories, Inc., 
Steamboat Springs, CO

No text discussion of results.  Analytical data only.  Data will 
be useful if sample locations can be verified.  Client sample 
I.D.s are:  MMW-13, MMW11, MMW-10C, MMW-10B, 
MMW-10A, MMW-8B, MMW-8A, MMW-7, MMW-3, and 
MMW-2.

Could use for 
characterization and RI 
planning if sample 
locations can be verified.

Y 12/5/2003

R042 Scientific Laboratory 
Division analysis request 
forms (June 9 -10, 1998)

1998, June 9 - 
10

Mine Site GW (10)
SW/ponds (16)

1998, June 9 - 10 Scott McKitrick X X Physical (pH, temp., cond.); metals Unknown Unk Yes 
(request 
forms)

Scientific Laboratory 
Division, Albuquerque, NM

Samples filtered.  Document consists of analytical request 
forms.  Only data available is the physical data (pH, temp., 
and cond.) provided on the forms.

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 5 of 32

108505



Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

R043 Tables of analytical data 
for mine water, tailings 
area monitoring wells, and 
Red River water, and 
Private Wells

Undated Mine Site Tailings 
Area; Red 
River

GW (23, plus 10 
historical samples)
SW (18)
Mine Water (8)

1994, Oct - Nov Vail Engineering and 
SPRI

X X GW - physical (pH, temp, cond); wet 
chemistry (carbonate/bicarbonate alkalinity, 
total alkalinity, hydroxide, Cl, F, Si, Nitrate, 
SO4, TDS); metals (Al, As, Ba, Be, Ca, Cd, 
Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, 
Pb, Sb, Se, Th, V, Zn)
SW - physical (pH, temp); wet chemistry 
(total alkalinity, TDS, TSS, SO4, F); metals 
(tot Al, diss Al, Cd, Cu, Fe, Mn, Mo, Pb, Zn)
Mine Water - physical (pH); wet chemistry 
(TDS, SO4, F); metals (Al, As, Cd, Cu, Fe, 
Hg, Mn, Mo, Pb, Zn)

Unknown Unk Unk Unknown Document only contains summary tables of analytical data.  
No text discussion of results.

Characterization and RI 
planning

Y 12/23/2004

R044 Monitoring Well Sampling
Protocol (Oct. 1, 1994)

1994, October 
1

Other (NA) NA NA NA                    NA NA Yes NA NA Groundwater sampling protocol from South Pass Resources.  
(SOP)

None N 1

R045 Field Trip Report - 
Groundwater Pollution 
Prevention Section (Sept. 
9, 1997) Attached is 
information observation 
Wells at Cabin Seeps, sent 
October 7, 1997 
(GSi/water report date 
Nov. 1996)

1997, 
September 9

Other (S 
and SW of 
Cabin 
Seeps)

GW (8 wells) 1996, Sept - Oct Unknown, Report by 
Gsi/water

X X X Physical parameters (eH, pH, temp); 
geotechnical (soil survey maps, drilling 
logs); hydrologic (drawdown curves)

Unknown Unk Unk Unknown Purpose:  to monitor the hydrologic effect of pumping the 
supply well (Columbine 2).  

Characterization and RI 
planning

N 2

R056 Questa Mine Discharge 
Permit Plan 933 Quarterly 
Monitoring Report, Third 
Quarter 1998 (Sept. 1998)

1998, 
September

Tailings 
Area

Springs along 
lower Red 
River

GW (123)
SW (7)
Tails ponds (1)

1998, Aug GW & 
SW (see lab sheets 
for specific dates)

1998, July 16 - 
Tailings ponds

SW - Vail Engineering X X GW - physical (pH, temp., cond.); wet 
chemistry (carbonate, bicarbonate, 
hydroxide, total alk., SO4, Cl, F, TDS, 
nitrate, sum of anions, sum of cations); 
dissolved metals (Al, Sb, As, Ba, Be, Cd, Ca, 
Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Hg, Ni, K, 
Se, Si, Ag, Na, Tl, V, Zn); static water levels  
SW - physical (pH, temp., cond.); wet 
chemistry (bicarbonate, carbonate, Cl, F, 
nitrate/nitrite N, SO4); dissolved metals (Ag, 
Al, As, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, 
Mo, Na, Ni, Pb, Se, Zn); total metals (Hg) 
Tailings Pond - physical (pH, temp., cond.); 
wet chemistry (carbonate, bicarbonate, 
hydroxide, total alk., Cl, F, nitrate, SO4, 
TDS); metals (Ag, Al, As, Be, Ca, Cd, Cr, 
Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, Pb, Se, 
Zn); VOCs (naphthalene, benzo(a)pyrene, 2-
methylnapthalene)

Unknown Unk Yes (for 
Paragon 
Analytics  
and ACZ)

GW  - ACZ Laboratories, 
Inc., Steamboat Springs, 
CO;
 SW - CDS Laboratories, 
Durango, CO
Tailings pond water - 
Paragon Analytics

Need to correlate with others (Discharge Plan 933 quarterly 
monitoring report, first quarter 1999, URS Doc. # R58).  No 
text discussion of results.

Characterization and RI 
planning

Y 6/30/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 6 of 32
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R057 Questa Mine Discharge 
Permit Plan 933 Quarterly 
Monitoring Report, Fourth 
Quarter 1998 (Dec. 31 
1998)

1998, 
December 31

Tailings 
Area

Springs along 
lower Red 
River

GW  (23)
Springs (7)
Tailings pond (1)
Tailings soil (1)

1998, Oct. - Nov. Unknown X X GW - physical (pH, temp., cond.); chemistry 
(total alk., TDS, SO4, Cl, F, nitrate, 
carbonate, bicarbonate, hydroxide); 
dissolved metals (Al, As, Ba, Be, Cd, Ca, Cr, 
Co, Cu, Fe, Pb, Mg, Mn, Hg, Mo, Ni, K, De, 
Di, Ag, Na, V, Zn)
Springs - physical (field & lab pH, temp., 
field & lab cond.); chemistry (nitrate-nitrite 
N, SO4, F, Cl, carbonate, bicarbonate from 
alk.); total metals (Hg); dissolved metals 
(Ag, Al, As, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, 
Mn, Mo, Na, Ni, Pb, Se, Zn)
Tailing pond - physical (pH, temp., cond.); 
chemistry (total alk., TDS, SO4, Cl, F, 
nitrate, carbonate, bicarbonate, hydroxide); 
dissolved metals (Al, As, Ba, Be, Cd, Ca, Cr, 
Cu, Fe, Pb, Mg, Ni, Hg, Mo, Ni, K, Se, Ag, 
Na, Zn); polynuclear aromatic hydrocarbons 
(2-methylnapthalene, 1-methylnapthalene, 
benzo(a)pyrene, naphthalene)
Tailings soil - physical (saturated paste pH, 
cond.); chemistry(acid generating potential, 
acid neutralizing potential, acid-base 
potential, neutralization potential as CaCO 3, 
% solids, total S, S sulfate, S sulfide); total 
metals (Al, As, Ba, Cd, Cr, Cu, Fe, Pb, Mn, H

Unknown Unk Yes GW, Tailings pond & 
Tailings soil - ACZ 
Laboratories, Steamboat 
Springs, CO
Springs - Acculabs, Inc., 
Durango, CO

Report consists entirely of analytical data.  No text summary 
of data findings.  

Water from springs was collected along the lower reaches of 
the Red River.  

Characterization and  RI 
planning

Y 5/23/03 
7/3/03

R058 Discharge Plan 933.  
Quarterly Monitoring 
Report, First Quarter, 
1999 (Mar. 31, 1999)

1999, March 31 Tailings 
Area

Springs along 
lower Red 
River

GW (22)
Springs (7)
Tailings pond (1)

1999, Feb. - Mar. Unknown X X GW - physical (depth to water, pH, cond., 
temp.); chemistry (total alk., TDS, SO4, Cl, 
F, nitrate, carbonate, bicarbonate, hydroxide 
ion); total metal (Hg); dissolved metals (Ag, 
Al, As, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, 
Mo, Na, Ni, Pb, Se, Zn)
Springs - chemistry (total alk., F, nitrate, 
SO4, TDS, carbonate, bicarbonate, 
hydroxide); metals (Ca, Mg, Na, K, Mo, Mn, 
Fe, Zn)
Tailings pond - physical (pH, cond., temp.); 
chemistry (total alk., Cl, F, nitrate, SO4, 
TDS, carbonate, bicarbonate, hydroxide); 
metals (Ag, Al, As, Ba, Be, Ca, Cd, Cr, Cu, 
Fe, Hg, K, Mg, Mn, Mo, Na, Ni, Pb, Se, Zn); 
polynuclear aromatic hydrocarbons 
(naphthalene, 2-methylnapthalene, 
benzo(a)pyrene)

Unknown Unk Yes Tailings Water & 
Groundwater - Paragon 
Analytics, Fort Collins, CO
Springs - Acculabs Inc., 
Durango, CO

Also:  Molycorp's on-site 
laboratory (USEPA 
certified) performed some 
analytical work.

Report consists entirely of analytical data.  No text summary 
of data findings.  

Water from springs was collected along the lower reaches of 
the Red River.  

Characterization and  RI 
planning

Y 6/25/2003

R059 Discharge Plan 933.  
Quarterly Monitoring 
Report, Second  Quarter, 
1999 (June 30, 1999)

1999, June 30 Tailings 
Area

Springs along 
lower Red 
River

GW (22 wells) SW 
(Springs) (4) 

May-99 GW (?) SW (Vail) X X Metals, phys, wet, chem (GW); Metals, wet 
chem (SW)

yes GW - Paragon               SW - 
Acculabs

Report consists entirely of analytical data.  No text summary 
of data findings.  

Y 7/2/2003

R071 Hydrogeologic 
Investigation Report, 
Former Chevron Station, 
Red River, New Mexico 
(Aug. 1992)

1992, August Red River (Chevron) GW (12 wells)
Storm sewer (2)

GW -  1992, June 
26 and July 14
Storm sewer - 
1992, July 14

Storm sewer - KSA X X GW - physical (water levels); chemistry 
(BTEX, MTBE, EDB, EDC, dissolved 
oxygen, nitrate, phosphate)                              
Storm sewer water - chemistry (BTEX, 
MTBE, EDB, EDC)

Description of 
sampling procedures 
in text.

Unk Unk Hach kits used for 
determining dissolved 
oxygen, nitrate, and 
phosphate.  Unknown 
laboratory for remaining 
analyses.

The contaminant levels in the sewer discharge are consistent 
with the magnitude of previous samples collected by NMED 
and by Delta Environmental Consultants.

Characterization and  RI 
planning

N 2

R072 Phase 1B Investigation 
Report (Jan. 1994)

1994, January Other (Town 
of Red River: 
SH 38 
corridor route 
- 1 m study 
area)

GW (8)
Soil borings (16)

1993, Nov 3 
(wellhead elev.)
1993, Oct 26 
(groundwater flow)

Wellhead elev. - 
Santiago Romero and 
Associates
Other field work - Camp 
Dresser & McKee 
(CDM)

X X GW -  groundwater flow; wellhead 
elevation; hydrocarbon analysis (BTEX, 
MTBE, and heavier compounds) 
Soil - field headspace screening; 
hydrocarbon analysis (BTEX, MTBE, and 
heavier compounds)

Note: assessment 
performed in 
accordance with 
scope of work 
submitted to 
NMSHTD in Sept. 
1993.

Unk Unk GW & Soil borings - 
Analytical Technologies 
Laboratories, Albuquerque, 
NM

Groundwater quality in MW-RR16-6 exceeded the NM Water 
Quality Control Commission and NMED groundwater quality 
std for Benzene.  Other hydrocarbon constituents detected in 
several monitoring wells, but in concentrations below the 
NMWQCC numerical groundwater quality std.  No headspace 
vapor readings above regulatory standard were encountered.  
Lab analyses of soil samples indicated that no hydrocarbon 
impacts were encountered above regulatory stds in any 
borings.

Characterization and RI 
planning

N 6

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 7 of 32
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R075 Work Plan for Monitoring 
and Evaluation of the 
Water Quality of Natural 
and Mine-Related 
Tributary Water to the 
Red River (Jan. 28, 1994)

1994, January 
28

Red River NA - no data 
collected

NA - no data 
collected

NA - no data collected NA - no data collected Identification of 
sampling locations

Unk NA NA - no data collected Work plan for monitoring and evaluation of Red River water 
quality.  One data table attached to work plan - "Chemistry of 
Seepage Barrier, Mine, and Red River Water".  Unknown 
sampling date.  Parameters listed:  pH, Al, SO4, TDS, F, Cd, 
Pb, Fe, Mn, Zn, Cu.

NA - Work plan N 1

R077 Questa Molybdenum 
Mine Geochemical 
Assessment (discussion of 
finding and summary 
only) (April 13, 1995)

See URS Document # 
R039 for complete 
report

1995, April 13 Mine Site (Waste Rock,
Open Pit,
UG Mine)

GW (14 wells)
SW (15)
Seeps/springs (10)
Mine water (10)
Scars (7)
BG soil/alluvium 
(10)
Waste rock (15)
Tailings (2)

1994, Oct. - Nov. Steffan, Robertson and 
Kirsten (SRK)
(SRK Project #09206) with 
assistance from Vail 
Engineering

X X GW, seeps/springs, & mine water - physical 
(pH); wet chemistry (TDS, SO4, F); metals 
(Al, Cd, Fe, Mn, Zn)
SW - physical (pH); wet chemistry (TDS, 
TSS, F, SO4, CaCO3); metals (Al, Al dis., Cu,
Fe, Mn, Mo, Pb, Zn)
BG soil/alluvium - physical (paste pH); 
chemistry (paste TDS, shake flask test - SO4, 
Al, Co, Cr, Cu, Fe, Mn, Mo, Pb, Zn)
Scars - physical (pH); chemistry (TDS); 
metals (Al, As, Co, Cr, Cu, Fe, Mn, Mo, Ni, 
Pb, Zn); ABA (total S, SO4 S, sulfide, AP, 
NP, N/NP, NP/AP)
Waste rock & tailings - physical (pH); 
chemistry (TDS); metals (Al, Cr, Cu, Fe, Mn, 
Mo, Ni, Pb, Zn); ABA (total S, SO4 S, 
sulfide, AP, NP, N/NP, NP/AP)

Unknown, see R 039 Unk, see R 
039

Unk, see R 
039

Unk, see R 039 This document contains only a narrative summary.  (No 
analytical data is provided.)  Entire report:  URS Document 
# R039

 Acid generation at site appears to be limited mainly to 
materials derived from waste rock obtained in or near Sulfur 
Gulch.  Acid generating conditions appear to be well 
advanced in the Blind Gulch, Capulin, Goathill, Sugar Shack 
South, Sugar Shack West, and Middle waste rock disposal 
areas.  Titration test results indicate that the alluvial materials 
in and adjacent to the spring and seepage flow paths below 
the Middle  and Sugar Shack waste rock disposal areas have 
limited potential to attenuate acidity in seepage water. The 
concentration of sulfate, Cu, Mn, and Zn in drainage derived 
from the mixed volcanic waste is, on average, somewhat 
elevated with respect to the drainage from hydrothermal scars. 
Discussion of findings and summary only.Contains narrative 
discussion of acidity attenuation capacity of soils and 
alluvium; current state of acid generation at the Waste Rock 
disposal areas Open Pit UG Mine Workings; potential for

Characterization and RI 
planning (complete report 
only - URS Document # 
R039)

N 3, 1

R078 Hydrogeologic Evaluation 
of Tailings Ponds, 
Molycorp Questa 
Division, Questa, New 
Mexico (Sept. 23, 1993)

Duplicate Document of 
R35

1993, 
September 23

Tailings 
Area 

(tailings 
pond)

GW (13)
Tailings area soil 
(5)

1993, Aug South Pass Resources X X X GW - physical parameters (pH); wet 
chemistry (TDS, SO4, carbonate alk., 
bicarbonate alk., hydroxide alk., F); metals 
(Na, K, Ca, Mg, As, Al, Cd, Cr, Pb, Mo, Fe, 
Mn, Cu, Zn)
Tailings area soil - hydraulic conductivity; 
moisture content

Unknown Unk Unk GW - Unknown 
Geotech - SHB Agra Inc.

Principle components of the tailings pond leachates that 
exceed NM State stds are TDS and sulfate. The bulk of the 
pond-related groundwater is concentrated in the upper and 
middle aquifer units.  

Characterization and RI 
planning

N (s) 2

R080 Chronic Toxicity of 
Molycorp, Inc. Effluent to 
Ceriodaphnia sp. Under 
Static Renewal Test 
Conditions (Aug. 16, 
1988)

1988, August 
16

Mine Site SW/mine effluent 
(3)

1988, Aug Unknown X X X Physical  parameters (cond.); chemistry 
(hardness, alk.); biological (bioassay - 
Ceriodaphnia introduced to effluent)

Description of 
bioassay test 
methods in report.

Unk Unk ERT, Inc., Fort Collins, CO Static renewal  toxicity test was performed to determine the 
chronic toxicity of Molycorp effluent to Ceriodaphnia sp.  
Only bioassay result provided is for a "no observable effect 
concentration" (NOEC) of less than 2.8% effluent.

Risk assessment, 
characterization, and RI 
planning

N 1

R085 Benthic 
Macroinvertebrate 
Bioassessment of the Red 
River, New Mexico, USA 
(Aug. 1998)

1998, August Red River Benthics (?) Data from several 
studies.  Six sets 
of data collected 
between April and 
Sept. 1985 - 1998

Data from several 
studies. Collected by 
NMED and Chadwick 
Ecological Consultants

X Taxa identification and benthic count Description of 
sampling procedures 
in text.

Unk Unk Unknown Six sets of data collected between April and September, 1985 - 
1998 from several sites (seven locations) along the Red River 
were used for this report.  Analysis of benthic 
macroinvertebrate data collected after 1985 showed changes 
in community attributes along an elevational gradient of the 
Red River.  There was a general downstream decrease in the 
total number of taxa, number of EPT taxa, and the diversity 
index in the area below the molybdenum mine and mill 
complex.  Recovery of most community metrics to 
background levels similar to the upstream locations were 
evident at the furthest downstream location below the fish 
hatchery

Characterization and RI 
planning

N 1

R100 On-Site Investigation 
Report (30 and 45 Day 
Reports), Red River Ski 
Area, Red River, NM 
(Jan.  6, 1995)

1995, January 6 Other (Red 
River Ski 
Area)

GW (5)
Soil (2)

1994 Souder, Miller & 
Associates?

X X GW - chemistry (1,2-DCE, ethylene 
dibromide, BTEX, MTBE, and TPH - gas & 
diesel); water levels                                Soil - 
chemistry (BTEX, MTBE, and TPH -gas & 
diesel); headspace readings

Description of 
sampling procedures 
in text.

Unk Yes Hall Environmental 
Analysis Laboratory, 
Albuquerque, NM

Field headspace screening and analytical laboratory analysis 
indicate that soil contamination above regulatory stds was 
only encountered in the vicinity of the location of the former 
USTs at depths ranging from 20-30 ft below grade.  The 
groundwater samples collected did not exhibit detectable 
concentrations of BTEX, MTBE, 1,2-DCE, ethylene 
dibromide or TPH-Gasoline.  Only the sample collected from 
MW-5 exhibited a detectable TPH-Diesel concentration of 15 
ppm.

Characterization and  RI 
planning

N 6

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 8 of 32
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R101 Analysis of Tailings Pond 
Seepage Flow to Red 
River" (Sept. 24, 1993)

1993, 
September 24

Red River (btwn State 
Hwy 3 and fish 
hatchery)

GW (7 wells)
SW (6)
Springs/discharges 
(9)
Outfall 002 (1)

1993, Apr. 12 
(stream flow gauged 
on Apr. 11, 12 & 13)

Vail Engineering; U.S. 
Geological Survey 
(stream flow readings)

X X X GW and Springs & discharges - physical 
(pH, cond.); chemistry (TDS, F, Cl, SO4); 
metals (Ca, Mg, Fe, Mn, Mo, Zn)
SW - physical (pH, cond.); chemistry (F, 
TDS, TSS, total alk., SO4); metals (Mo, Cd, 
Fe, Pb, Cu, Zn, Mn, dis. Al, susp. Al); flow  

Unknown Unk Unk Unknown Purpose of survey:  determination of the concentration of 
significant pond seepage water constituents in the ground 
water and spring water entering Red River; determination of 
the amount of seepage water contained in the ground water 
and spring flows along specific reaches of Red River; 
determination of the effect on Red River of the pond seepage 
discharge. The quality of the natural groundwater is excellent; 
the average sulfate concentration is low at only slightly more 
than 20 mg/l.  Except for TDS and sulfate, the seepage flow 
from the tailings ponds compares favorably with Red River 
water quality. The quality of the water in Red River (relative 
to constituents associated with Molycorp's operations) was 
better below the fish hatchery than at the State Highway 
bridge.  The concentrations of Al, Fe, Cu, Zn, and Mn were 
all lower at the downstream point.  Concentrations of Mo, Cd, 
and Pb at both the upstream and downstream ends of this 
reach were all below the detection limits for laboratory 
methods used

Characterization and RI 
planning

N 1

R103 Special WQ Survey of the 
Red River, Taos County, 
NM Feb-Dec 1992.  
DRAFT

1992, 
December

Red River (Town of to 
Rio Grande)

SW (8)
Benthics (8)

1992, Feb 26 - 
Dec 16 

WQ - Monthly 
(Feb-Dec)
(however, not every 
station was sampled 
in every event)

Benthics - One 
event (Apr)

NMED Surveillance 
and Standards Section, 
Surface Water Quality 
Bureau

X X X X X SW - flow, field parameters, DO, turb, tP, 
NO2+NO3, Cl, NH3+NH4, TIN, TKN, Org 
N, tN, NH3, TDS, TSS, dSO4, hardness, 
alkalinity, TOC, DM (Ca, Mg, K, Na) 
monthly.  DM (Al, Ba, Be, B, Cd, Cr, Co, 
Cu, Fe, Pb, Mn, Mo, Ni, Si, Ag, Sr, Sn, V, 
Zn, As, Se, Hg), tAl, and fecal coliform, 
HCO3, total Hg, fecal coliform, Feb, Mar, 
Apr.
Benthics - taxa identification and count; 
bioassessment

WQ Yes
WQ per QAPP for WP 
Control Programs, 
NMED 1991

Benthics Unknown
3 replicates w/ 
modified Hess

WQ Yes
WQ per 
QAPP for 
WP Control 
Programs, 
NMED 1991

Unk WQ - Unknown

Benthics - EPA's Rapid 
Bioassessment Protocol 
III (Plafkin et al. 1989) w/ 
classification and indices.

Data on STORET; selector A=21NMEX, restrictor 
IS=923506.  Says survey data in Table 14 which is a display 
of STORET data.  Presence of some qualifiers suggests that 
data may have been reviewed.  Should be able to calculate 
C/A balances.
"..ten exceedances of numeric fishery standards at two 
sampling sites downstream of mine and mill..."
"…shows a dramatic downstream decrease in overall 
community health..."      The stream bottom and riparian 
habitats along the upper Red River show a downstream 
pattern of decline in quality primarily due to channel 
alteration, loss of vegetation, and a reduction in available 
stream bottom substrate attributable to mineral deposition.  
Assessment of macroinvertebrate community shows a 
dramatic downstream decrease in overall community health 
from non-impaired within the town of Red River to 
moderately impaired below the Molycorp mine and mill 
complex.  

Water Quality:  There were 10 exceedances of numeric 
fisheries standards at two sampling sites downstream of the

Characterization and RI 
Planning

Y 11/18/2003

R104 Excerpts from report 
"Intensive Survey of the 
Red River in the Vicinity 
of the Red River and the 
Questa Wastewater 
Treatment facilities and 
the MC Complex, Taos 
County, NM.  Dated June 
1984

1984, June Red River (above Mine to 
below Questa)

No new data 
collected for this 
report

No new data 
collected for this 
report

prepared by Jacobi 
and Smolka (NMED).

No data.  Just summary of conclusions. NA NA NA NA Conclusions: 1) No WQ stream std violations were observed 
in RR downstream from either town of Red River discharge 
or Questa Lagoons. 2) Improved WQ and benthic condition 
downstream town of Red River WWTF discharge. 3) 
Increased conc noted for sediment-related to WQ parameters 
(turb and non-filterable residue) and Mn and SO4 
downstream from MC. 4) Benthics up and downstream Red 
River WWTP discharge indicative of high quality coldwater 
mountain stream.

Characterization and RI 
Planning

N 1

R106 Proposal to Construct 
Demonstration Anoxic 
Alkaline Drain on USFS 
Land in Carson National 
Forest, Questa Ranger 
District at "Oro Fino 
Mine" (undated)

Undated Red River (RR Watershed 
on Bitter 
Creek)

NA - no samples 
collected

NA - no samples 
collected

NA - no samples 
collected

NA - no samples collected NA - no samples 
collected

NA - no 
samples 
collected

NA - no 
samples 
collected

NA - no samples collected Proposal submitted by the NMED Surface Water Quality 
Bureau, Non Point Source Section.  Project will involve the 
installation of an oxygen precluding (anoxic) French drain 
filled with crushed limestone and sealed with plastic and clay.  
The sealed drain will intercept a small volume (less than 1 
gpm) of very low pH (2.5) and highly metal loaded (Cd, Pb, 
Hg, Zn, Fe, etc.) mine drainage.  If the system functions, the 
limestone will impart alkalinity to the drainage, facilitating the 
precipitation of dissolved metals.  Rest of document includes 
location map and crude drawing of drain.

? N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 9 of 32
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R107 Molycorp's Mine and 
Tailing Site Near Questa.  
Dated September 1992, 
(prepared on behalf of 
Concerned Citizens of del 
Norte)

1992, 
September

Tailings 
Area , Red 
River

Tailings Area 
(near tailings 
ponds)

GW (1)
private well
SW (5)
Tails Pond (1) 
SW (7 sites)

before 1966 Jan, 
exact date 
unknown.

Presentation by the 
land and Water fund 
of the Rockies on 
behalf of Concerned 
Citizens del Norte.  
Analytical data 
derived from NM 
Dept of Public Health 
Report (Jan. 1966) 
collected by Robert S. 
Kerr Water Research 
Center

X X Aqueous - field parameters, BOD, COD, 
hardness, alkalinity, TDS, TSS, Total solids, 
major cations and anions.  Physical 
parameters; wet chemistry

Unk Unk Unk Unknown, Groundwater 
analysis of spring 28-12-3 
performed by U.S. 
Geological Survey.   NM 
State Public Health Lab, 
Albuquerque, for 
remaining samples

Concise outline of all arguments/concerns/issues.  Various 
Tabs present information supporting points in outline.
GW/SW - Contains 1966 UDHEW report "A Water Quality 
Survey of the Red River of the Rio Grande, NM" intended to 
show high quality GW beneath new tailings pond.
No information regarding sample collection or analysis.  Data 
in report was obtained from the NM Dept. of Public Health 
"Water Quality Survey of the Red River of the Rio Grande" 
(Jan. 1966).   Chemical quality of the Red River is 
exceptional.  Microbiological quality of the river is generally 
good (microbiological data not provided).  Biological 
conditions in the river are good (biological data not provided, 
other than biotic index of 11(anything over 10 is good)).  
Groundwater resources of the area are of high quality.  
Groundwater is comparable with the surface water, with the 
exception that total solids and chlorides are slightly higher.

Characterization and RI 
Planning?

N 1

R112 Potential Hazardous 
Waste Site Inspection 
Report (May 18, 1983) 
[EPA report]

1983, May 18 Red River Spring 
Gulch; 
Molycorp 
and 
residential 
wells; 
Tailings Area

GW (2)
SW (2)
Rock piles (2)
Soil (2)

1983, May 18 Inspectors:  D. Vaughn, 
Steve Mellon, and Jim 
Trusley (all of Ecology 
and Environment, Inc.)

X GW & SW - metals (Al, Fe, Mn, Sn, Zn); 
chemistry (ammonia, cyanide, sulfide); 
VOCs
Rock piles & soil - metals (Al, Cr, Ba, Be, 
Co, Cu, Fe, Ni, Mn, Zn, Bo, V, Ag, As, Sb, 
Se, Tl, Hg, Ca, Pb, Sn); chemistry (ammonia, 
cyanide, sulfide); VOCs

Unknown Unk Unk Unknown Opportunity for surface or groundwater contamination 
originating from mill tailings is very low.  Inorganic sample 
analysis results are consistent with the ore constituents in the 
area and the disturbance of the soil.  Se and Pb levels 
upstream of the millgate were above the usual expected 
background in the western U.S., but are normal for the 
disturbed soil in the area.  All other analysis results are within 
expected limits.  The water samples do not indicate 
contamination by inorganics.  The organic sample analysis 
results indicate some organic contaminants which may or may 
not be associated with site operations.

Characterization and RI 
planning

Y 10/12/2004

R113 Potential Hazardous 
Waste Site Tentative 
Disposition (Sept. 24, 
1986), Memorandum 
Ecology and 
Environement 

1986, 
September 24/ 
1996 June 4

Mine Site Red River, 
Tailings Area

GW (2)
SW (5)
SD (6)
BG soil (1)
Slurry pipeline 
discharge and 
outfall (3)

1985, Dec 4 J. Guevara, D. Hall, D. 
Smith, D. Tanksley, K. 
Dodd, and M. Pike (all 
of FIT)

X GW, SW, Slurry discharge and outfall, SD & 
BG soil - chemistry (cyanide, VOCs - 
methylene chloride; toluene; styrene; 2-
hexanone, 5-methyl; 1,1,1-TCA; 
cyclopentanol, 2-methyl; di thyl phthalate); 
metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, 
Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 
Tl, V, Zn, Mo, plus one more with name cut 
off)

Unknown Unk Unk Unknown The organic contamination detected in the Red River samples 
collected upstream and downstream of Molycorp could be due 
to past discharges (1971 - 1983) of poorly treated effluent 
from the town of Red River waste water treatment plant.  
Document contains a sampling station by sampling station 
breakdown of analyte detections.  Please refer to as needed.

Characterization and  RI 
planning

Y, N (s) 5 7/31/2003

R114 Intensive Stream Surveys Undated Red River Mine Site SW Unknown 
(various sampling 
dates as discussion is 
statistical summary 
of data collected by 
others.)

Compiled by 
Garrabrant in 1993 
publication.  Pages 
missing from file copy.

X Conductivity, SO4, Mo, and Mn. Unk Unk Unk Unknown Statistical summary of data sets collected by various agencies 
with out assessment of comparability.

Screening and CSM 
development (as data not 
on per sample basis).

N 3

R115 A Water Quality Survey, 
Red River of the Rio 
Grande, New Mexico 
(Jan. 1966)

1966, January Red River SW (7) Unknown Robert S. Kerr Water 
Research Center; river 
flow gauged by U.S. 
Geological Survey

X X X Physical parameters (pH, cond., color, odor, 
turb.); chemistry (dis. oxygen, % oxygen 
saturation, BOD, COD, TDS, TSS, hardness, 
Cl, SO4, NO3, total solids, alk.); metals (Ca, 
Mg, Fe, As, Pb, Zn); flow

Unknown Unk Unk NM State Health 
Laboratory, Albuquerque, 
NM

The chemical quality of the Red River water is exceptional.  
The water is suitable for  a wide range of beneficial uses - 
domestic, industrial, and recreational.  Microbiological 
quality of the river is generally very good.  Biological 
conditions in the river are good.  Groundwater resources of 
the area are of high quality.  Note that a field biological and 
bacteriological lab was set up at the State fish hatchery near 
Questa, NM, where the samples from all major stations were 

Characterization and  RI 
planning

Y 8/18/2003

R116 A Water Quality Survey, 
Red River and Rio 
Grande, New Mexico 
(Nov. 1971)

1971, 
November

Red River SW (7 stations) Unknown EPA Surveillance and 
Analysis Division, Ada 
Facility

X X X Analytical data not provided in copy of 
report.

Unknown Unk Unk Unknown Analytical data not provided in copy of report (only selected 
pages of report provided). The chemical quality of the Red 
River water remains very good.  Microbiological quality of 
the river is good.  Biological conditions in the river are good.  
A biotic index of 10 or greater is indicated at all stations.  
(Clean stream is described as a stream with a biotic index of 
10 or greater at all stations.)  Occasional breaks in the slurry 
pipeline are causing some degradation in stream quality and 
biota.  The town of Red River, mobile homes and tourist 
camps located along the river are contributing to the 
degradation of the river, primarily due to septic tank drainage 
and other untreated water making its way into the stream.  
The state fish hatchery is contributing to the degradation of 
the stream when fish ponds are drained and cleaned for 
restocking (the discharge contains organics and solids and 
also has a fertilizing effect by the addition of nutrients)

Characterization and RI 
planning

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 10 of 32
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R118 Excerpt:  "Red River 
Aquatic Biological 
Assessment" (April, 1997) 
(excerpt of URS Doc. 
RRR012)

1997, April Red River Fish (10 sites) 1997, Mar 31 - 
Apr 3

Chadwick Ecological 
Consultants

X Species identification; fish count; density (# 
per mile, # per acre); biomass (lbs/acre)

Unknown Unk NA NA - No laboratory data Photocopied excerpts from report.  See URS Document # 
RRR012 for complete report.  Fish collection was 
conducted prior to the stocking of rainbow trout at all sites 
(except near the fish hatchery diversion).  Brown trout were 
the most common species of fish collected at most sites.  This 
contrasts with much of the historical data since historical data 
were collected during the stocking season for rainbow trout in 
Red River.  The significance of the 1997 data is that, prior to 
the stocking of rainbow trout, stocked rainbow trout are less 
of a confounding factor in interpreting the fish data and 
evaluating the suitability of the different reaches of the Red 
River for sustaining resident trout populations

Characterization and RI 
planning

N 1

R121 Water Resource Data for 
NM: Part 1

Hydrologic Change in RR 
Watershed: Evidence from 
Seepage Studies, March 1, 
1996

1996, March 1 Red River (above Mine to 
Questa)

SW 1966, Oct.
1988, Nov.
(both studies 
summarized in 
NMONRT March 1, 
1996 report)

USGS

NM Office of the 
Natural Resource 
Trustee (NMONRT)

X flow data; 
physical parameters; seepage gains and 
losses (note: few locations overlap)

reportedly 
available from 
USGS

NA NA NA 1966 study coincided with water quality study conducted by 
USDHEW (USDHEW, 1966).

1988 study coincided with comprehensive water quality 
survey conducted by NMEiD (Smolka and Tague, 1989)

Data may assist in 
understanding 
hydrologic setting of the 
Red River from above 
mine to Questa before 
and after open pit 
mining.

N 2,4

R126 Intensive Water Quality 
Stream Surveys, 1992 
(June 1993)

1993, June Red River Other 
(Hidalgo 
County 
Streams:  
Double Adobe 
Creek, Clanton 
Draw, 
Cloverdale 
Creek & 
Skeleton 
Canyon; Gila 
River; Rio 
Hondo 
watershed)

SW (44 stations - 8 
from the Red River)
Benthics (44 
stations - 8 from the 
Red River)

1992, week of 
May 4 (Hidalgo 
County streams)
1992, week of 
June 1 (East, 
Middle & West 
forks of the Gila 
River)
1992, week of 
August 3 (East & 
Middle forks of 
the Gila River)
1992, Feb 19 - 
Dec 9 (Rio Hondo 
watershed)
1992, Feb 26 - 
Dec 16 (Red 
River)

NMED Surveillance and 
Standards Section, 
Surface Water Quality 
Bureau

X X X SW - physical parameters (pH, temp., cond., 
depth, turb.); chemistry (diss. oxygen, total 
& diss. residue, total phosphate, total 
hardness, unionized ammonia N, nitrate & 
nitrite N, ammonia & ammonium N, total 
inorganic N, total Kjeldahl N, organic N, 
total N, total alk., carbonate, SO4, Cl, total 
organic C); total metals (Hg); diss. metals 
(Ca, Mg, Na, K, Al, As, Ba, Be, B, Cd, Cr,  
Co, Cu, Fe, Pb, Mn, Mo)
Benthics - taxa identification, number of 
taxa, #/m2, biotic index, EPT index, % 
dominant taxa, community loss, 
EPT/(Chironomids + EPT), Scraper/(C-F + 
Scrapers), Shredders/total

Sampling methods in 
accordance with the 
Quality Assurance 
Project Plan for Water 
Quality Management 
Programs (NMED, 
1991)

In accordance 
with the 
Quality 
Assurance 
Project Plan 
for Water 
Quality 
Management 
Programs 
(NMED, 
1991)

Unk Unknown Red River water quality -  Total non-filterable residue (TSS) 
and turbidity was elevated in that part of the river adjacent to 
the Molycorp facility during steady flow conditions.  There 
were 10 exceedances of numeric fisheries standards at two 
sampling sites downstream of the Molycorp mine and mill 
(sites 6 & 7). The exceedances were as follows:  two chronic 
exceedances for Cd and four chronic and four acute 
exceedances for Zn.  Dissolved Al was elevated at sites 2, 4, 5 
& 8 during sampling in April.  Although concentrations were 
above the chronic standard of 87 ug/l, compliance with this 
standard is assessed by averaging the analytical results of 
samples collected on each of four consecutive days.  These 
data indicate an impairment of the coldwater fishery use in 
the middle Red River.

Red River benthic community quality - missing the discussion 
on benthics.

Characterization and  RI 
planning

Y 8/13/2003

R127 Intensive Water Quality 
Stream Surveys and Lake 
Water Quality Assessment 
Surveys, 1991 (April 
1992)

1992, April Other (Fawn 
Lake and 
Eagle Rock 
Lake)

SW (?)
SD (?)
Fish (?)
Plankton & diatoms 
(?)
Benthics (?)    

1991 NMED Surveillance and 
Standards Section, 
Surface Water Quality 
Bureau

X X X SW -physical (depth, turb., color); chemistry 
(carbonate alk., bicarbonate alk., total N, 
total organic N, total Kjeldahl N, total & dis.  
nitrate and nitrite N, total inorganic N, total 
& dis. phosphate, dis. ortho phosphate, total 
hardness, SO4, ammonia, chlorophyll a, b & 
c, total & dis. residue,  Cl); total & dis. 
metals (Al, As, Ba, Be, B, Cd, Ca, Mg, Cr, 
Co, Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, 
Sn, V, Zn, Si)        Sediment -  metals (As, 
Ca, Mg, Ba, Be, Cd, B, Cr, Cd, Cu, Mn, Mo, 
Ag, Ni, Sr, V, Zn, Sn, Al, Fe, Hg, Si)
Fish, Benthics, & Plankton and Diatoms - 
species identification and count 

Yes.  Clean Lakes 
Program Lake Water 
Quality Assessment 
Work Plan (NMED 
1988) 

Yes. Quality 
Assurance 
Project Plan 
for Water 
Quality 
Management 
Programs 
(NMED 
1991)

Unk Unknown Fawn Lake may be classified as meso-eutrophic according to 
Carlson's (1977) indices for Chlorophyll a, total P, secchi 
depth, and Likens' (1975) phytoplankton community 
composition.  Eagle Rock Lake may be classified as meso-
eutrophic according to Carlson's indices.  Total N to total P 
rations indicate that P is the limiting nutrient in the Eagle 
Rock Lake.  Eagle Rock showed some decrease in 
macroinvertebrate species richness and a trend toward more 
pollution tolerant species.  Eagle Rock Lake lacks biological 
diversity in phytoplankton, diatoms, and fish when compared 
with Fawn Lake.  The only exceedance of numeric stds. was 
dissolved Zn in Eagle Rock Lake, which exceeded the 
hardness dependent acute criterion of 148 ug/L.

Characterization and  RI 
planning

Y 9/23/2003

R128 Intensive Survey of the 
Red River, Taos County, 
New Mexico, Aug. 18-21, 
1986 (Oct. 1987)

1987, October Red River (segments 
2-119 and 
2-120)

SW (5)
Benthic (5)

1986, Aug 18-21 NMED Surveillance and 
Standards Section, 
Surface Water Quality 
Bureau

X X X SW -  physical; wet chemistry; total metals; 
anions/cations; fecal coliform
Benthics - biotic condition index

Sampling procedures 
described in text

Unk Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

The water quality of the Red River is generally good.  The 
Red River WWTF discharges an effluent of excellent quality 
with no apparent effect on the river.  Molybdenum was 
elevated below the Molycorp outfall.  The benthic 
macroinvertebrate communities of the Red River were 
indicative of a high quality mountain stream.  The 
thunderstorm event observed during the survey resulted in 
violations of water quality stds for turbidity, pH, As, Ba, Cr, 
and Pb in segment 2-120.

Characterization and RI 
planning

Y 8/12/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 11 of 32
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R129 Intensive Water Quality 
Survey of the Middle Red 
River, Taos County, New 
Mexico; September 12 - 
October 25, 1988  (May 
1989)

1989, May Red River SW (12)
SD (12)
Fish (4)
Benthics (6)
Diatoms (4)

1988, Sept 12 - 
Oct 25

NMED Surveillance and 
Standards Section, 
Surface Water Quality 
Bureau

X X X SW - physical pH,(temp., cond., turb.); 
chemistry (ammonia, total nitrite plus nitrate, 
total Kjeldahl N, total P, Cl, total alk., total 
organic & inorganic N, non-filterable & 
filterable residues, hardness); total and diss. 
metals (As, Ba, Cd, Cr, Pb, Hg, Al, Zn, Ni, 
Mo, Mn, Fe, Cu, Ag, Se); diss. metals 
(cations - Ca, Mg, K, Na)
SD - chemistry (total Kjeldahl N, ammonia, 
total organic & inorganic N, total nitrate & 
nitrite); total metals (As, Ba, Cd, Cr, Pb, Hg, 
Se, Ag, Cu, Fe, Mn, Mo, Ni, Zn, Al)
Benthics - taxonomic identification; density 
(count); biotic condition index 
Fish - species identification; density (count); 
physical (weight, length) 
Diatoms - taxonomic identification; cell 
enumerations

Some description of 
procedures in text

Yes. Quality 
Assurance 
Project Plan 
for Water 
Pollution 
Control 
Programs 
(NMEID 
1986)

Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

Water quality of the Red River is generally good.  Biological 
assessment showed sharply reduced numbers of diatoms and 
benthic macroinvertebrates between the southeast Molycorp 
boundary and the Questa Ranger Station.  Ambient water 
quality data collected generally indicated excellent water 
quality.  The Red River was cool, turbid to clear and, with few 
exceptions, contained low amounts of nutrients and other 
chemical constituents.  The concentration of total Al in 
surface water increased between the Elephant Rock 
campground and the Questa Ranger Station (stations 6 and 
11, respectively).  The concentrations of metals extracted 
from the sediment samples were below acute and chronic 
criteria recommended by the EPA for the protection of 
freshwater aquatic life.   Indicators of community structure 
support the finding that the quality of the macroinvertebrate 
community is good, but its numbers are severely reduced in 
the reach between Molycorp and the Questa Ranger Station.

Characterization and  RI 
planning

Y 1/30/2004

R130 Intensive Survey of the 
Red River in the Vicinity 
of the Red River and 
Questa Wastewater 
Treatment Facilities and 
the Molycorp Complex, 
Taos County, New 
Mexico, Jan. 25-27, 1984 
(June 1984)

1984, June Red River Cabresto 
Creek; town 
of Red River 
WWTP 
effluent 
channel

SW (9 sites, 6 events 
per site) 
Benthics (3)

1984, Jan 25-27 NMED Surveillance and 
Standards Section, 
Surface Water Quality 
Bureau

X X X SW -  physical parameters; wet chemistry; 
dissolved metals; fecal coliform
Benthics - biotic condition index

Yes Yes 
("Quality 
Assurance 
Project Plan 
for Water 
Pollution 
Control", 
NMED 
1982)

Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

No water quality stream standard violations were observed in 
the Red River downstream from either the town of Red River 
discharge or the village of Questa lagoons.  There was an 
improvement in water quality and condition of the benthic 
macroinvertebrate community downstream from the town of 
Red River's WWTP discharge when compared to previous 
years.  Increased concentrations were observed for sediment 
related water quality parameters downstream from the 
Molycorp complex (for turbidity, non-filterable residue, Mn, 
and sulfate).

Characterization and RI 
planning

Y 12/5/2003

R131 Water Quality Survey of 
the Red River, Taos 
County, New Mexico - 
April 15-17, 1995 (May 
1996)

1996, May Red River SW (5 stations)
Benthics (4 sites)

1985, April 15-17 NMED, Surveillance 
and Standards Section

X X X SW - physical parameters (temp., cond., pH, 
turb.); chemistry (diss. oxygen, % sat. 
oxygen, total phosphate, total nitrate & 
nitrite N, total ammonia & ammonium N, 
total inorganic N, un-ionized ammonia, total 
residue, diss. residue, SO4, cyanide, 
carbonate, total alk.); diss. metals (Ca, Mg, 
K, Na); total metals (Ba, Cd, Pb, Hg, Se, As, 
Cu, Zn, Ni, Mn, Mg, As)
Benthics - taxa composition, biotic condition 
index, index of similarity, diversity index, 
density (#/m2)

Brief description of 
sampling methods in 
text.

"Quality 
Assurance 
Project Plan 
for Water 
Pollution 
Control" 
(NMEID, 
1985) was 
used.

Unk NMED Scientific 
Laboratory Division, 
Albuquerque, NM

Data collected along the Red River indicates the water quality 
to be good.  Levels of most chemical constituents increased in 
a downstream manner.  The Red River WWTP discharges an 
effluent of exceptional quality with no apparent adverse 
effects on the river.  The composition of the benthic 
macroinvertebrate communities sampled at various sites along 
the Red River is presently indicative of a high quality 
mountain stream system.  

Characterization and RI 
planning

Y 9/22/2003

R133 Progress Report for 
Geochemistry and 
Hydrology of the Red 
River Stream System 
Before and After Open-Pit 
Mining, Questa Area, 
Taos County, New 
Mexico (June 15 1998)

1998, June 15 Red River Eagle Rock 
Lake,  Fawn 
Lake

SW (190)
Sediment (?)

SW - 1997, June - 
1998, April
Sediment - 1997, 
Aug. - 1998, April

New Mexico Bureau of 
Mines and Mineral 
Resources

X SW - metals; anions
Sediment - samples not analyzed as of report 
date (parameters unknown)

Unknown Unk Unk Unknown Summary of progress:  190 surface water samples collected 
(as of June 1998) and analyzed for metals and anions; 
sediment samples collected on a monthly basis for 9 months.  
No analytical data is provided with report.

None N 1

R134 Progress Report for 
Geochemistry and 
Hydrology of the Red 
River Stream System 
Before and After Open-Pit 
Mining, Questa Area, 
Taos County, New 
Mexico (Jan. 1998)

1998, January Red River SW (?)
Sediment (?)

Unknown New Mexico Bureau of 
Mines and Mineral 
Resources

X SW - unknown parameters
Sediment - trace metals

Unknown Unk Unk Unknown No analytical date provided in report.  

The concentrations of trace metals bound to Fe-Mn oxy-
hydroxides and adsorbed on fine-grained sediments are 
typically much larger than their concentration in associated 
river waters.

None N 1

R135 Red River Groundwater 
Investigation - 
Project/Sampling Plan 
(Nov. 1993)

1993, 
November

Red River Mine Site; 
Tailings Area

GW (22)          SW 
(17)

1993, Aug - Sept Unknown X X Physical parameters; TM/DM (results not 
provided); anions/cations (results not 
provided)

Yes Yes 
(submitted to 
EPA Region 
IV)

Unk Unknown Results of chemical analyses not provided in report.  Results 
for physical parameters obtained are included in report.  No 
discussion of sampling results.

Characterization and RI 
planning

N 2

R136 Work Plan for Monitoring 
and Evaluation of the 
Water Quality of Natural 
and Mine-Related 
Tributary Water to the 
Red River (Jan. 25, 1994)

1994, January 
28

Red River SW (to be 
collected)

To be collected 
in late March, 
June, and 
October 1994 
and January 
1995.

Unknown X X Physical (pH, Eh, cond.); chemistry (alk., 
TDS, TSS, F, Cl); metals (Cd, Pb, Fe, Mn, 
Zn, Cu, Mo, Na, Ca, K, Mg, Si)

Unknown Unk NA Unknown Sampling to be conducted and parameters measured for 8 to 
10 samples from 8 tributary sources and the Red River.  
Samples will be taken 4 times during the year to assess 
seasonal effects on water quality.  Monitoring well installation 
location proposed.

None (no data) N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 12 of 32
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R137 Addendum to Work Plan 
for Monitoring and 
Evaluation of the Water 
Quality of Natural and 
Mine-Related Tributary 
Water to the Red River 
(Mar. 4, 1994)

1994, March 4 Red River SW (to be 
collected)

To be collected in 
late March, June, 
and October 1994 
and January 1995.

Unknown X X Physical (pH, Eh, cond.); chemistry (alk., 
TDS, TSS, F, Cl); metals (Cd, Pb, Fe, Mn, 
Zn, Cu, Mo, Na, Ca, K, Mg, Si)

Unknown Unk NA Unknown Purpose: to broaden the area to be evaluated for potential 
ground water quality degradation in the vicinity of the 
Molycorp mined area north of the Red River.  Seven waste 
dump sites proposed for study (Capulin Canyon, Goat Hill 
Gulch, Sugar Shack West, Sugar Shack South, Middle Gulch, 
Sulfur Gulch, and Spring Gulch).  Monitoring well installation 
locations proposed.

None (no data) N 1

R139 Lead and Strontium 
Isotopes in Groundwaters, 
Questa, Mine:  A Pilot 
Study (2 page executive 
summary of report) 
(Undated)

Undated Mine Site GW (8)           Unknown Unknown X Metals; isotopic analysis (206Pb/207Pb, 
87Sr/86Sr)

Unknown 
(incomplete copy of 
report)

Unk Unk Unk Purpose:  to evaluate the use of naturally- occurring, stable 
isotopes (Pb, Sr) as fingerprints of natural and mine-related 
groundwater interaction.  Results indicate that Pb isotope 
ratios of waste/dump seep waters are statistically different 
from those of natural seep, spring, and Red River waters.  
Measured 87Sr/86Sr ratios of the waste/dump and natural 
seep waters are similar and are distinct from the spring and 
Red River water Sr isotopic compositions.   The Sr data 
suggests that 87Sr/86Sr ratios, by themselves, may not be as 
useful a discriminant as Pb ratios.

Characterization and RI 
planning

Y 10/12/2004

R142 Questa Mine Site Expert 
Report (April 23, 1997)

1997, April 23 Red River SW (9 sites) 1988 -1996 TRC Environmental? X X TDS; Fe; dissolved Al; sulfate Unknown Unk Unk Unknown Data in report is contained in a map titled: "Incremental 
Surface Water Loading (gm/sec)".  Data collected over time 
interval from 1988-1996.  Available data does not allow for a 
determination of whether constituent loadings in Red River 
are derived from overburden piles, scar areas, or from alluvial 
deposits in tributary and Red River channels.  The available 
data does not support the conclusion that there has been a 
general reduction in the water quality of the Red River mining 
activities between the mid-1960s and the mid-1990s.

Characterization and RI 
planning

N 3

RR001 Questa Mine Site Expert 
Report (Apr. 23, 1997)

1997, April 23 Mine Site Red River NA - No data 
collected for this 
report

NA NA X NA - No data collected for this report NA NA NA NA No analytical date provided in report.  Does not appear that 
any data was collected for this report. Only data provided is in 
graphical form:  "Five year moving average of Red River flow 
near Questa" and "Five year moving average precipitation at 
Red River". Summary of authors opinions: there are no 
discernable, confined and discrete conveyances of 
constituents from the waste rock piles to the Red River; 
conditions at the mine site are not well enough understood to 
determine whether there is a direct hydraulic connection 
between the waste rock piles and the Red River; oxidation 
and weathering primarily of pyrite present, can cause acidic 
conditions and contribute dissolved constituents to surface or 
ground water flow that comes in contact with the weathered 
minerals

Characterization N 1

RR002 Expert Report - Dr. 
William M. Schafer (April 
23, 1997)

1997, April 23 Mine Site Red River SW (? - unknown)
Hydrothermal scars 
(? - unknown)

Various Various: Vail 
Engineering (1992, 
1993 & 1995); EPA 
(1970 & 1971); US 
Public Health Service 
(1965 & 1966); Smolke 
and Tague (1988 & 
1989); Woodward Clyde 
(1996)

X X X SW -physical (pH); chemistry (TDS, sulfate, 
alk.); metals (Al, Fe, Zn, Mn); flow
Scars & Mine rock -  chemistry (TDS, 
sulfate, H ion); metals (Al, Fe, Zn, Mn)

Unknown Unk Unk Unknown Expert report based on data collected by others.

Flow in the Red River consists of surface runoff and 
groundwater.  Dr. Schafer does not believe that baseflow 
contribution has changed as a result of Molycorp's activities.  
Despite increased precipitation from 1980 to 1997, available 
data from the Red River do not identify a trend for increasing 
metal, TDS or sulfate levels since development of the open pit 
in late 1965 through 1981.  The concentrations of many 
constituents in the Red River increase in a downstream 
direction.  Large increases in mass loads can occur during 
runoff periods.  Changes in concentrations in metals in the 
Red River cannot be reliably attributed to the Molycorp mine 
without proper consideration of factors such as deposition in 
the streambed, resuspension of previously deposited 
precipitates, adsorption onto bed sediments or dissolution 
from bed sediments.

Characterization and RI 
planning

N 3

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RR005 Site Inspection Report 
(July 21, 1981)

1981, July 21 Red River Other (Town 
of Questa)

GW (2)
SW (6)
Slurry (3)
Soil (5)
BG soil (1)

1985, Dec  Unknown X Organics (this is the only information 
provided in the report indicating analytical 
parameters -- provided on an EPA data 
review sheet)

Unknown Unk Yes Spectrix, Houston, TX No sample results are provided in the document, although 
COCs are included.  Data was reviewed by EPA and found to 
be acceptable.  COCs appear to be dated Dec. 1985 - does not 
correlate with date of inspection (most likely several different 
documents are in URS Doc. # RR005).  EPA Hazard 
Description sheet indicates the following: contamination of 
groundwater is a potential hazard due to constant breakages 
of the nine mile pipeline transporting tailing slurry form the 
mine to the tailings ponds; contamination of surface water is a 
potential hazard because the tailings pond slurry pipeline runs 
along the Red River, crossing it several times (any spill from 
the pipeline is a serious potential for river contamination); 
and potential for contamination of water supply due to some 
private water wells (near site) which are used as a drinking 
water supply.

? N 1

RRR 001
RRR 002
RRR 003

(companion 
reports to 
RRR 004)

Field Observations of 
NMED April, June, and 
November 1994 Sampling 
Events.

1994, June
1995, Feb
1995, March

Mine Site See RRR 004 1994 Apr, Jun, 
Nov

NMED ESI.  WC 
accepted split 
samples.  

Additional samples 
were collected by 
WC.

Physical descriptions 

X X X See RRR 004 See 
RRR 004

See 
RRR 004

RRR 004 See RRR 004 These reports contain the field observations related to the 
data reported in RRR 004, including sample number, sample 
locations, date collected, physical descriptions, field 
parameters and purge data (where applicable and available), 
analysis parameters, sample collection method, and any 
related deficiencies in NMED procedures on a per sample 
basis.  Also included are copies of COCs and field notebooks.  
XRF results are also presented.

Characterization and RI 
Planning

N 4

RRR001 Field Observations of The 
New Mexico Environment 
Department April 1994 
Sampling Event at the 
Molycorp Questa Mine, 
Questa, New Mexico 
(June 1994)

1994, June Tailings 
Area

Red River; 
vicinity of 
tailings area

GW (12)
SW (11)
BG soil (6)
Tails soil (8)
Soil near tailings 
area (9)

1994, April 18-25 Craig Buth and Jeff 
Mohn, Woodward-
Clyde Consultants 
(project #23505); NMED 
(W-C collected split 
samples with NMED)

X X GW & SW - TM/DM; wet chemistry
BG soil, tailings soil & soil near tailings area 
- metals

Unknown.  
Collection procedure 
described in text.

Unk Yes ETC Northwest, Redmond, 
WA

Purpose:  to collect split samples with NMED sample 
collection program and document sampling deficiencies.  
Field XRF for tailings and background samples

Characterization and RI 
planning

Can be used as biased 
results

Y 10/12/2004

RRR003 Field Observations of the 
New Mexico Environment 
Department November 
1994 Sampling Event at 
the Molycorp Questa 
Mine, Questa, New 
Mexico (March 1995)

1995, March Mine Site Vicinity of 
Mine site

GW (8)
SW(12)
SD (12)
Canyon seep (1)

1994, Nov Woodward-Clyde 
Consultants (project # 
23505); 
NMED (W-C accepted 
split samples from NMED)

X X GW & SW - physical parameters; dissolved 
metals; wet chemistry
Sediment - total metals
Canyon seepage - total metals; wet chemistry

Unknown.  
Collection procedure 
described in text.

Unk Yes Pace Laboratory, Edison, NJ Purpose:  to collect split samples from NMED sample 
collection program and document sampling deficiencies. 

Characterization and RI 
planning

N 3

RRR004 QC Review of Data From 
April, June, and 
November 1994 Sampling 
Events at the Molycorp 
Questa Mine, Questa, 
New Mexico (April 1995)

1995, April Mine Site Tailings Area GW (20)
Background GW 
(1)
SW (55)
Background SW 
(8/5)
Sediment (8)
Background sed (4)
Rock piles (7)
Tailings soil (8)
Tailings (7)
BG soil (6)
BG scars (3)
Waste rock (7)
Waste rock seepage 
(4)

1994, April
1994, June
1994, Nov

Woodward-Clyde 
Consultants (project 
#23505); NMED (W-C 
collected split samples with 
NMED)

X GW & SW - TM/DM; wet chemistry    
BG soil, tailings soil, BG scars, & waste 
rock - total metals

Followed NMED 
procedures

Followed 
NMED 
procedures

COCs in 
docs# 
RRR001 
(April 
1994) and 
RRR003 
(Nov 
1994)

1994, April - ETC 
Northwest, Redmond, WA 
1994, June - ETC Edison, 
Edison, NJ
1994, Nov - Pace 
Laboratory, Edison, NJ

Purpose:  to provide field oversight to the NMED sample 
collection program and document sampling deficiencies.  
Representatives of WC collected split samples.  WC 
performed a QC review for split samples utilizing guidance 
from the USEPA CLP National Functional Guidelines for 
Inorganic Data Review, Feb. 1994.  QC review consisted of 
checking the QC summary forms for the following parameter 
results:  HTs, ICAL/CCAL, CRDL check stds, blanks, ICP 
check sample, MS, PDS, laboratory duplicate, LCS, graphite 
furnace AA (GFAA), GFAA duplicate injection relative std 
deviation, MSA results, and field duplicate results.

Characterization and RI 
planning; (Compliance?)

Y 7/29/2003

RRR007 Proposal for Geochemical 
and Physical Testing, 
Questa Tailings Facility 
(Mar. 14, 1997)

1997, March 14 Tailings 
Area

Tailings soil 
(numerous samples 
collected from each of 
4 boreholes)

1996 SRK (SRK project # 
09208.04); Robertson 
GeoConsultants

X X Physical parameters (pH, cond.); SO4 Sample collection 
procedures described in 
text.  Details of sample 
collection programs 
discussed in earlier 
reports (SRK, 1996 and 
1995)

Unk Unk Unknown Proposal  presenting the details of the proposed geochemical 
testing program, including specific samples selected for 
analysis.  Note made that this proposal is essentially a 
reference document for the "Modeling and Cover Evaluation" 
due for submittal by Nov. 1, 1997.  Samples of tailings 
generated during the following years were collected: 1966 - 
1981, 1983 - 1986,  1989 - 1991.  Paste pH measurements 
indicate that the tailings are near neutral.  The conductivities 
show a large range in measurements, indicating a variable 
amount of soluble metal salts in the tailings.

Characterization and RI 
planning

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 14 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR008 Questa Tailings Disposal 
Facility Geochemical 
Testing; Interim Report 
(June 30, 1997)

1997, June 30 Tailings 
Area

Tailings soil (>400) 1996, unknown
1996, Dec
1997, May

SRK (SRK report  # 
09211/1)

X X X Physical parameters (paste pH, paste cond.); 
sulfur forms (total S, sulfide S, sulfate S); 
geochemistry (ABA, leach extraction); 
solids by ICP (Ag, Al, As, Ba, Be, Bi, Ca, 
Cd, Co, Cr, Cu, Fe, Ga, Hg, K, La, Mg, Mn, 
Mo, Na, Ni, P, Sb, Sc, Sr, Ti, U, V, W, Zn, 
F); 
humidity cell

Sample collection 
procedures and testing 
program referenced to 
SRK reports # 
08208.04, "Proposal for 
Geochemical and 
Physical Testing, 
Questing Tailings 
Facility" (Mar. 14, 
1997) and "Questa 
Tailings Disposal 
Facility Drilling Report 
and Preliminary cover 
Modeling" (Jan. 1997).

Unk Unk Unknown Results of sulfide analysis and pH measurements suggest that 
the rate of sulfide oxidation within the tailings is extremely 
slow and acidity produced is being neutralized by calcite 
identified in both thin section and ABA testing.  Given the 
overall net neutralization potential of the tailings, the 
potential for acid generation and acidic leaching of metals 
from the  tailings is low.

Characterization and RI 
planning

Y (s) 3 10/14/2003

RRR009 Questa Tailings Facility 
Geochemical Testing; 
Final Report (Nov. 4, 
1997)

1997, 
November 4

Tailings 
Area

Tailings soil (>400) 1996, Feb
1996, Dec
1997, Feb

SRK (SRK report # 
09211/2); Robertson 
GeoConsultants 

X X X Physical parameters (paste pH, paste cond); 
geochemistry (ABA, leach extraction); 
solids by ICP (Al, Sb, As, Ba. Be, Bi, Cd, 
Ca, Cr, Co, Cu, F, Ga, Fe, La, Pb, Mg, Mn, 
Mo, Hg, Ni, P, K, Sc, Se, Ag, Na, Sr, Te, Tl, 
Ti, W, U, V, Zn); 
petrographic/XRD analysis; 
humidity cells; 
modified NAG test

Minor description of 
sampling procedures 
described in text. Field 
work performed for 
sample collection and 
selection is described in 
SRK report# 
09208.04/2, Jan. 1997).  

Unk Unk ACZ Laboratory, Steamboat 
Springs, CO

The Questa tailings are currently not acidic; the pH of the 
tailings is consistently near neutral.   The surficial tailings and 
predominantly andesitic tailings with higher sulfide sulfur 
contents and a higher potential to generate acid than the slime 
fraction or aplite tailings.  The primary elements with 
concentrations greater than those defined by the NM 
groundwater stds released from the tailings are F, Mn, Mo and 
SO4.  Alkalinity release from the dissolution of calcite is 
rapid, and buffers the leachate pH to in excess of 7.0.

Characterization and RI 
planning

Y Partial entry

RRR010 Three Dimensional 
Geometric Model of 
Molycorp's Questa 
Tailings Facility (Oct. 
1997)

1997, October Tailings 
Area

Tailings soil - See 
URS Doc. # RRR009 
for analytical data

1996 SRK; Robertson 
GeoConsultants (RGS 
report # 036006/1) See 
URS Doc. # RRR009 for 
analytical data

X X X Physical parameters (paste pH, paste cond.); 
SO4

NA - no samples 
collected for this 
report 

NA NA NA - no samples collected 
for this report.  

Purpose: model completed for the development of a closure 
plan for the existing tailings facility.  Model based on data 
collected in December 1996 (SRK report # 09208.04/2).  
Model provides the geometric understanding of the sequence 
and age of tailings deposition within the impoundments.  
Model may be used in conjunction with  geochemical testing 
results (SRK report # 09211/2, "Questa Tailings Facility 
Geochemical Testing; Final Report", Nov. 4, 1997 [URS Doc. 
# RRR009]) to evaluate the source terms for dissolved 
constituents in seepage from the Questa tailings 
impoundments.  Results for pH, cond. and SO4 provided on 
boring logs.

Modeling and 
characterization

N 3

RRR011 Fall 1997 Data 
Addendum, Red River 
Aquatic Biological 
Assessment (Feb. 1998)

1998,  February Red River (upstream and 
downstream of 
mine site)

Fish (10 sites)
Benthics (12 sites)

1997, Sept New Mexico Dept. of 
Fish and Game 
(NMDFG); Chadwick 
Ecological Consultants

X Fish - species identification; fish count; 
biomass; density
Benthics - taxa identification;  # per m2; # 
EPT taxa; EPT taxa as % total taxa; diversity 
index

Description of 
sampling procedures 
in text.

Unk Unk Chadwick and Associates 
Laboratory

Multiple sizes of cutthroat, brook, brown, and hybrid trout 
were collected.  This indicates the presence of resident, self-
sustaining populations of these species in the Red River and 
its tributaries.  Upstream of the Town of Red River, a health 
population of benthic invertebrates was present in Sept. 1997.  
Downstream of the Town of Red River, at the June Bug 
Campground Site, most population parameters are similar to 
those at the site upstream of Red River.  However, density is 
substantially reduced.  The reduction in invertebrate density 
is significant (ANOVA p = 0.006), and this indicates some 
impact to benthic invertebrate populations is occurring near 
the Town of Red River.

Characterization and RI 
planning

N 1

RRR012 Aquatic Biological 
Assessment of the Red 
River, New Mexico, In the 
Vicinity of the Questa 
Molybdenum Mine (April 
1997)

1997, April Red River Fish (10 sites)
Benthics (12 sites)

Fish - 1997, Mar 
31 - Apr 3
Benthics - 1995, 
Dec 20 - 21

New Mexico Dept. of 
Fish and Game 
(NMDFG); Chadwick 
Ecological Consultants

X Fish - species identification; fish count; 
biomass; density
Benthics - taxa identification;  # per m2; # 
EPT taxa; EPT taxa as % total taxa; diversity 
index

Description of 
sampling procedures 
in text.

Unk Unk Unknown See URS Document # R118 for discussion of fish.  In addition 
to 1997, a summary of historical fish and benthic data is also 
provided.  The highest benthic density and number of taxa 
occur at the sampling site upstream of the Town of Red River.  
Both the number of taxa and density decline at downstream 
sites.  This suggests impacts to the benthic invertebrate 
population are beginning at the Town of Red River.

Characterization and RI 
planning

N 1

RRR013 Questa Tailings Facility 
Errata Report

March 1998 Tailings 
Area

none none none None No No No No An error was found in the depositional history of the facility. 
This report gives resulting changes to geochemical and 
geometrical models.  Impacts RRR009 and RRR010.

Characterization and RI 
Planning

N 1

RRR015 Discussion of Geology, 
Hydrogeology, and Water 
Quality of the Tailings 
Area, Molycorp Facility, 
Taos County, New 
Mexico (April 13, 1995)

1995, April 13 Tailings 
Area

Red River GW (31)
SW (18)

1994 South Pass Resources, 
Inc.

X X GW & SW - physical parameters; metals; 
wet chemistry

Unknown Unk Unk Unk Some tailings water may be migrating downward into the 
lower aquifer unit from the main perched zone.  
Concentrations of TDS and sulfate in older wells and perched 
aquifers increased between 1992 and 1993, then decreased in 
1993 in all older wells, except MW-3 (which showed a slight 
increase).

Characterization and RI 
planning

N 1

RRR016 Analysis of Tailings Pond 
Seepage Flow to Red 
River

September 
1993

Tailings 
Area

River SW(6) springs 
(4)outfall(1)

1993, April Vail Engineering - 
stream and spring 
samples
USGS-stream flow data

Wet chemistry (conductivity, temp, SO4, pH, 
tot alk, F, TDS, TSS); metals (Mo, Al [diss, 
susp], Cd, Fe, Pb, Cu, Zn, Mn)

No No No Unk Study examined water quality in Red river, in springs, and 
outfall 002.

Characterization and RI 
Planning

Y 8/14/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 15 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR019 Study of Groundwater 
Flow and Tailings 
Seepage near Questa, 
New Mexico.  Volume 2: 
Appendices A-E (Oct. 
1997)

1997, October Tailings 
Area

Tailings soil (8) 1997 Robertson 
GeoConsultants (report # 
052002/1)

X Geotechnical parameters (constant head 
permeability, capillary moisture retention, 
specific gravity, grain size distribution, 
hydraulic conductivity [flex wall & rigid 
wall], standard proctor, Atterberg limits 
[liquid limit and plasticity index])

Unknown.  Will 
have to find Volume 
I of report.

Unk Unk Steffen, Robertson, and 
Kirsten, Inc.

Results of geotechnical testing.  Also regional flow modeling 
results.  Header for Appendix C indicates some geotechnical 
testing was performed to obtain data for hydro(geo)logical 
modeling.

Modeling, 
characterization and RI 
planning

N 2

RRR020 Questa Tailings Disposal 
Facility Drilling Report 
and Preliminary Cover 
Modeling (Interim Report) 
(Jan. 1997)

1997, January Tailings 
Area

GW (3)
Tailings Soil (>400 
borehole soil; 30 
surface soil)

1996, Feb.
1996, Dec. 2-5

Gene Muller and Tracy 
Delaney (SRK) (SRK 
report # 09208.04/2) , and 
Shanon Shaw (RGI)         

X X GW - total metals; general chemistry
Tailings soil - physical parameters; ABA

Unknown.  Minor 
description of 
procedures in text.

Unk Unk SRK Laboratory, Denver, 
CO

Metals concentrations in GW are low and concentrations of 
most parameters are below detection limits.  Little oxidation 
of tailings has occurred (trace iron oxides found in 22 out of 
415 samples).  Preliminary results indicate that the tailings are 
not generating acid.  

Characterization and RI 
planning

N 3

RRR021 Evaluation of Tailings 
Area Seepage Interception 
System (Sept. 30, 1998)

1998, 
September 30

Tailings 
Area

GW (13) 1996 - 1998 (8 
events)

Unknown X Fluoride, SO4, TDS, molybdenum, and 
manganese

Unknown Unk Unk Unk Stable conditions of target contaminants. Seepage 
interception system is generally effective in recovering 
tailings seepage water.

Compliance reporting Y 5/23/2003

RRR022 Questa Tailings Facility - 
Revised Closure Plan

April 1998 Tailings 
Area

none none none None No No No No Revised Closure Plan Characterization and RI 
Planning

N 1

RRR024 Memorandum:  
"Installation of Molycorp 
Tailings Area Monitoring 
and Extraction Wells; 
Design of Pumping and 
Water Discharge System" 
(Oct. 17, 1997)

1997, October 
17

Tailings 
Area

GW (4) 1997, Aug - Sept Souder, Miller & 
Associates (SMA)

X X X Physical parameters; wet chemistry; aquifer 
tests/pump tests

Unknown Unk Unk Unknown No discussion of results. Characterization and RI 
planning

N 2

RRR027 Red River Aquatic 
Biological Monitoring.  
Dated January 2000

2000, January Red River Mine Site Sed (12)
Benthics (12)
Fish Pop.
Aquatic Habitat

1999 Sep Chadwick Ecological 
Consultants (CEC)
Data collected for 
1999 TMDL study.

X X X Sediment - Metals (Al, Cd, Cu, Pb, Zn) and 
texture
Benthics - Classification and various indices
Fish - ID, count, wt, and indices

Collection methods 
detailed previously, but 
briefly summarized.

Unk Unk Benthics - CEC
SD - ACZ

Includes trend analyses.

Says sediments subject to weak acid and leachate analyzed 
but results reported in mg/kg.

Characterization and RI 
Planning

Y 2/16/2004

RRR033 Interim Report: Questa 
Waste Rock Pile Drilling, 
Instrumentation and 
Characterization Study 
(Sept. 6, 1999) 
(Robertson 
GeoConsultants report # 
052007/1)

1999, 
September 6

Mine Site (waste piles) Rock piles (160) 1999, July - Aug. Steffan, Robertson and 
Kirsten (SRK)

X X Physical parameters (pH, cond.); 
geotechnical (moisture content and lithology 
description)

Drilling methods and 
procedures were in 
accordance with those 
described in Molycorp, 
1998, and approved by 
NMED.

Unk Unk Unknown Data results are provided in tabular form.  Further testing in 
accordance with Task 1.5 (part of waste pile geotechnical and 
geochemical characterization program that was submitted to 
NMED in a  Molycorp document dated July 31, 1998) is 
planned and these results will be presented in subsequent 
reports.  WRD-1 pH is neutral to basic (7.29 - 8.41); WRD-2 
pH is acidic (3.14 - 4.99); WRD-3 pH ranges from acidic to 
slightly basic (4.61 - 8.25); WRD-4 pH is acidic to neutral-
slightly basic (4.17 - 7.95).

Characterization and  RI 
planning

Y (s) 2 8/28/2003

RRR034
RRR085

Progress Report: Questa 
Waste Rock Pile 
Monitoring and 
Characterization Study 
(Mar. 2000)
RRR034 and RRR085 
are the same reports

2000, March Mine Site Rock piles (9 holes -
number of samples 
varied according to 
the test/analysis 
performed)

1999, July 29 - 
Aug 4

Robertson 
GeoConsultants (report 
#052007/3)

X X X X Physical parameters (paste pH, paste cond.); 
geotechnical (moisture content, grain size); 
chemical/geochemical (ABA, leach 
extraction [Al, Sb, As, Ba, Be, Bi, B, Cd, Ca, 
Cr, Co, Cu, Fe, Pb, Li, Mg, Mn, Mo, Ni, P, 
K, Si, Ag, N, Sr, Tl, Sn, V, Zn, sulfate, alk., 
pH, cond., redox], acid titration); multi-
element by ICP (Ag, Al, As, Ba, Be, Bi, Ca, 
Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, 
P, Pb, Sb, Sc, Sn, Sr, Tl, V, W, Y, Zn, Zr)

Unknown Unk Unk Unknown Preliminary review and interpretation of initial 
characterization of borehole samples were provided in RGC 
report 052007/1 ("Interim Report: Questa Waste Rock Pile 
Drilling, Instrumentation and Characterization Study").  
Potentially acid generating waste rock piles are as follows:  
WRD-4 (Sugar Shack South), WRD-6 (Sugar Shack West), 
WRD-7 (Sugar Shack West) and WRD-8 (Capulin).  WRD-9 
(Capulin) has been classified as acid generating.

Characterization and RI 
planning

Y 12/3/2003

RRR035 1999 Hydrogeologic 
Investigation, Questa 
Mine, Taos County, New 
Mexico (Mar. 17, 2000)

2000, March 17 Mine Site GW (61) 1999, Aug - Dec Souder, Miller & 
Associates (SMA)

X Physical parameters Unknown Unk Unk NA - parameters obtained in 
field

Report contains field parameter data and pump test data.  
Alluvial system near mill.

Characterization and RI 
planning

N 2

RRR044 Aquatic Ecosystem 
Survey of the Red River, 
New Mexico (Dec. 1988)

1988, 
December

Red River SW (8 stations - 
Stations 1 - 7, 
including 1A)
Benthics (8 stations 
- Stations 1 - 7, 
including 1A)

1988, Oct 10 -12 ENSR Consulting and 
Engineering (formerly 
ERT)

X X X SW - field parameters (pH, dissolved 
oxygen, cond.); chemistry (TSS, TDS, total 
alk., Cl, lab pH); suspended and dissolved 
metals (Cd, Pb, Fe, Mn, Mo, Zn, Cu, Al, Ba)
Benthics -  taxa identification and count

Some description of 
procedures in text

Unk Unk ENSR, Fort Collins, CO There is a distinct and significant change in the benthic 
community along the length of the Red River.  This change is 
probably a result of natural community variation as well as 
changes in water chemistry that could be affecting 
populations.  

The overall water quality of the Red River appears to be good.

Characterization and RI 
planning

Y 8/14/2003

RRR056 Aquatic Ecosystems of 
RR, NM, in October 
1976, A Comparison w/ 
Conditions in October 
1971. Dated November 
1976

1976, 
November

Red River (Stations 1 to 5 
including 1A)

SW (6)
Benthics (6)

1971, Oct. (tailing 
pipe leak the 
preceding day)

Dr. Robert Pennak 
(EPO Biology, CU)

X X SW - phys/para (pH, temp. turb., susp org 
and inorg matter, DO, free CO2, bound 
CO2)
Benthics - population counts and various 
indices

procedures 
documented 
previously

Unk Unk Dr. Pennak at CU lab Characterization and RI 
planning

N 2

RRR057 RR, NM, Aquatic 
Ecosystems: March 1977 
as compared w/ 1971 and 
1976. Dated March 1977

1977, March Red River (Stations 1 to 5 
including 1A)

SW (6)
Benthics (6)

1977, Mar. (after 
March 9, 1977 pipe 
leak)

Dr. Robert Pennak 
(EPO Biology, CU)

X X SW - phys/para (pH, temp. turb., susp org 
and inorg matter, DO, free CO2, bound 
CO2)
Benthics - population counts and various 
indices

procedures 
documented 
previously

Unk Unk Dr. Pennak at CU lab Purpose: to monitor effects since March 8, 1977 pipeline 
break above Station 1; collected March 14 to 24.

Characterization and RI 
planning

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 16 of 32
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P C G GT B O
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Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
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URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR058 RR, NM, Aquatic 
Ecosystems: October 
1977 as compared w/ Oct. 
1971 and Oct. 1976.  
Dated 11-9-77

1977, 
November 11

Red River (Stations 1 to 5 
including 1A)

SW (6)
Benthics (6)

1977, Oct. 
(following road 
work)

Dr. Robert Pennak 
(EPO Biology, CU)

X X SW - phys/para (pH, temp. turb., susp org 
and inorg matter, DO, free CO2, bound 
CO2)
Benthics - population counts and various 
indices

procedures 
documented 
previously

Unk Unk Dr. Pennak at CU lab Purpose: to monitor effects since excavating machinery 
operations at streamside coupled with disturbances involved 
in removal of streamside trees and shrubbery.

Characterization and RI 
planning

N 2

RRR059 Aquatic Ecosystems of 
RR, NM: A Summary of 
Conditions from 1971 to 
1982. Dated June 1983

1983, June Red River (stations 1 to 7 
including 1A)

SW
Benthics

Summary of 12 
yr of data (1971 
through 1982) 
detailed in 9 
other Pennak 
reports.

Dr. Robert Pennak 
(EPO Biology, CU)

X X SW - phys/para (pH, temp. turb., susp org 
and inorg matter, DO, free CO2, bound 
CO2)
Benthics - population counts and various 
indices

procedures 
documented 
previously

Unk Unk Dr. Pennak at CU lab Purpose: to summarize long-term monitoring.  Includes 
summary, mean and range, of data collected at each station by 
Pennak (6 events 1971, 1 in 1976, 2 in 1977, 2 in 1978, 2 in 
1979, 1 in 1981, and 1 in 1982, all detailed in series of 9 
reports).
Wide variation in most bio and non-bio aspects is noted.

Characterization and RI 
planning;
report justifies why 
results considered 
highly significant and 
reliable (12 yr study, 
variable months, consistent 
methodology, one 

N 2

RRR061  Summary Comments on 
Aquatic Conditions in the 
Red River, New Mexico, 
in 1978 as Compared to 
1971-1977 (Oct. 1, 1978)   
[Copy of URS Doc. # 
RRR062 attached]

1978, October 
1

Red River (stations 1 to 7 
including 1A)

SW (8)
Benthics (8)

1971, May 17
1971, June 23 - 24
1971, July 25 -26
1976
1977, Mar 12 - 13
1978, July 25 - 26  

Robert W. Pennak, EPO 
Biology, University of 
CO

X X X SW - physical parameters (temp, visual 
turbidity, gravimetric turbidity, suspended 
organic matter, suspended inorganic matter); 
chemistry (dissolved oxygen, free CO2, 
bound CO2, TDS)
Benthics - taxa identification and count

Unknown.  May find 
procedures in 
previous reports.

Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

Tabular comparison of data (grouped according to Spring and 
Summer sampling events in 1971, 1977, and 1978.

Characterization and RI 
planning

N 2

RRR062 Ecosystems in the Red 
River in the Late Summer 
of 1979:  Effects of 
Abnormally High Runoff 
(Dec. 1979)

1979, 
December

Red River (stations 1 to 7 
including 1A)

SW (8)
Benthics (8)

1979, Aug 5-6
1979, Sept 9-10

Robert W. Pennak, EPO 
Biology, University of 
CO

X X X SW -physical parameters; chemical 
conditions (BCO2)
Benthics - species identification

Methodology 
follows procedures 
used in previous 
reports in this series.

Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

All physical condition readings are in the range of the normal 
conditions found in previous years.  Chemical conditions 
were determined to be normal.  Conclusion that Molycorp 
operations had no effect upon the economy of the Red River 
in 1979.

Characterization and RI 
planning

N 2

RRR063 Aquatic Ecosystem 
Conditions in the Red 
River, New Mexico, in 
July 1981 (Oct. 1981)

1981, October Red River (stations 1 to 6 
including 1A)

SW (7)
Benthics (7)

1981, July 18-19 Dr. Robert Pennak (EPO 
Biology, University of 
CO)

X X X SW -  physical parameters (temp, visual 
turbidity, gravimetric turbidity); chemistry 
(bound CO2, Hydrogen-ion concentration, 
TDS)
Benthics - taxa identification and count

Methodology 
follows procedures 
used in previous 
reports in this series.

Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

Bound CO2 and hydrogen-ion concentration readings were 
similar to those of previous years.  High productivity potential 
was indicated.  The bottom insect population showed 
improvement by the occurrence of longer lists of species 
collected.  Dr. Pennak notes that the stream is now in better 
biological shape than it was at any previous time when he 
visited the area.

Characterization and RI 
planning

N 2

RRR064 Aquatic Ecosystem 
Conditions in the Red 
River, New Mexico, in 
October 1982  (Jan. 1983)

1983, January Red River (stations 1 to 7 
including 1A)

SW (8)
Benthics (8)

1982, Oct 20 - 22 Dr. Robert Pennak (EPO 
Biology, University of 
CO)

X X X SW - physical parameters (temp, visual 
turbidity, gravimetric turbidity); chemistry 
(bound CO2, hydrogen-ion concentration, 
TDS)
Benthics - taxa identification 

Methodology 
follows procedures 
used in previous 
reports in this series.

Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

Seasonally, this was the latest autumn investigation ever 
conducted by Dr. Pennak.  The river bed continues to show 
improvement, although there was some residual clay at the 
lowest sites.  Bound CO2, Hydrogen-ion concentrations and 
TDS were similar to determination in previous years, but 
showed less variation from station to station.  High 
productivity was indicated.  The list of common bottom fauna 
species continued to increase slightly (Goat Hill and Eagle 
Rock continued to support the smallest populations).  The 
river is in good biotic condition. 

Characterization and RI 
planning

N 2

RRR065 Aquatic Ecosystem 
Conditions in the Red 
River, October 1983 (Jan 
84)

1983, October Red River SW (8 stations:  
stations 1 through 7, 
including 1A)
Benthics (7 
stations: stations 1 
through 6, including 
1A)

1983, Oct. 18 - 20 Robert W. Pennak, EPO 
Biology, University of 
CO

X X X SW - physical parameters (pH, temp., visual 
turb.); chemistry (TDS, bound carbon 
dioxide, SO4, Cl)
Benthics - taxa identification; population 
count; gravimetric standing crop (g/m2)

Unknown Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

Red River: Values for pH and TDS are indicative of "normal" 
stream conditions.  Values for chloride and sulfate are not 
biologically significant, but they are 100 - 300% higher than 
normally found in mountain streams carrying comparable 
volumes of water. Results for bound carbon dioxide show that 
the  Red River continues to demonstrate unusually high 
productivity potential (well above what is found in other 
streams of the front ranges of the Rocky Mountains).

Benthics: The same gerera of bottom insects made up the 
biomass of bottom fauna in October of 1983 as in previous 
years, and there were no significant differences between 
relative proportions of Ephemeroptera, Trichoptera, 
Plecoptera, and Diptera.  Comparison of Oct. 1982 and Oct. 
1983 gravimetric standing crop of bottom insects (in g/m 2) are 
closely comparable are well within the normal range of 
variations obtained in any quantitative stream bottom fauna 
study.  The Red River stations continue to show populations 
that are higher that expected for other similar streams in the 
Rockies. 

Characterization and RI 
planning

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 17 of 32
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Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological
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P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR067 Final Report on 
Ecological Research and 
Rehabilitation Done for 
the Molybdenum 
Corporation of America 
(Oct. 1972)

1972, October Mine Site, 
Red River 

(waste rock 
disposal areas)  
Mine Site

SW  (12 sites)
Mine Soil (4)
Benthics (5)   GW 
(2?)            SW 
(14+2)

1971, May - 1972, 
July               1970-
1972, six events

Thorne Ecological 
Institute (TEI)

Dr. Robert W. Pennak, 
Dept. of EPO Biology, 
University of CO 
(benthics)

X X X SW - physical parameters; wet 
chemistry,metals, inorganics, phys/para;
Benthics - population count, Invertebrate 
counts and various indices;
Mine Soil - % organics; physical parameters; 
metals; general chemistry,  pH, salts, lime, P, 
K, org. matter, NO3, Zn, Fe                             
GW - no samples?

analytical 
procedures (based 
on EPA sources) 
included

Unk Unk Soil - Soil Testing Lab at 
Colorado St. University     
GW & SW - Geolabs, 
Lakewood, CO
SW - Nat. Res. Lab;
Benthics - Dr. Robert 
Pennak at CU lab;

Above the mine, natural weathering processes in the 
landscape of the Red River Canyon, operating together with 
the bedrock of that area, are releasing into the Red River 
many times (more than 2 magnitudes) the amount of Mo that 
is acceptable under New Mexico Regulation 8.  The 
weathering processes together with the nature of the bedrock 
were also producing open scars in the landscape.  These 
scars, in time, will resemble those scars left by the mine.  

Dr. Pennak's investigation has shown that tailings water is 
beneficial to the environment of fresh-water invertebrates.  
Includes narrative summary of similarities and differences 
between TEI SW data and EPA SW data; in addition hand-
made graphs comparing data to 1970 EPA study.

(note: data was compared to 1970 EPA study at 7 
locations…found grab data comparable to EPA's composite 
data.)

Characterization and RI 
planning

Y, N (s) 5 5/5/2004

RRR068 A Geochemical 
Investigation of the Origin 
of Aluminum Hydroxide 
Precipitate in the Red 
River, Taos County, New 
Mexico (June 1989)

1989, June Red River (btw town Red 
River and 
Questa Ranger 
Station)

SW (17) 1988, July 26 
1988, Nov 29

Vail Engineering X X X Total and dissolved Al; metallic cations; wet 
chemistry (TDS, TSS, SO4,  F); flow (1961-
1988)

Unknown Unk Unk Assay laboratory at Questa 
Mine

closeout plan:   revegetation details; summary of overburden 
and tailings quantities by location.  First page of report 
includes a reference list of documents and data reports.  No 
data is included in the closeout plan (hydrogeologic, 
geotechnical and will

Characterization and RI 
planning

N 4 8/14/2003

RRR069 Summary of Monthly 
Reports (June 1 - July 31, 
1965)

and

Geochemical Investigation
at Molycorp's Questa 
Property, Questa, New 
Mexico, Summer 1965 
(Oct. 30, 1965)

1965, June 1 - 
July 31

1965, October 
30

Mine Site Red River SW (?)
Rock chips (?)
Sediment (?)
Soil (?)
Open pit samples (14)
Iron oxides (?)
Combined, 2000 
rock chip, stream 
sediment, soil, pit 
and iron oxide 
samples were 
collected.

1965, June - July James A. Sturdevant, 
Dept. of Geology,  
University of New 
Mexico

X X SW - Molybdenum
Rock chip, stream sediment, soil & iron 
oxides - Molybdenum
Open pit samples - Cu assay & Mo assay

Description of field 
sampling methods in 
text.

Unk Unk Rock chip, stream sediment 
& soil -analyzed in field lab 
by  Bill Larsen , CO School 
of Mines; Molycorp's assay 
lab;  Rocky Mountain 
Geochemical Laboratory, 
Salt Lake City, UT (249 
samples analyzed at Rocky 
Mt. Geochemical)

Purpose:  to determine the distribution and behavior of 
molybdenum in both the primary and secondary environments 
at Questa.  No elements other than Mo were analyzed for, 
except for the samples sent to Salt Lake City for which 
analyses for Cu were obtained.

Surface water sampling results not provided in document.

Characterization and  RI 
planning

N (s) 5

RRR070 Questa Tailings Disposal 
Facility Assessment of 
Acid Generating Potential 
(April, 1996)

1996, April Tailings 
Area

Tailings surface 
soil (21)
Tailings subsurface 
soil (21)

1996, Feb   SRK Consultants (SRK 
Report # 09208.04) ; 
Robertson 
GeoConsultants

X X X Physical parameters; ABA; tailings assay; 
synthetic leach test; petrographic analysis

Unknown.  
Collection 
procedures 
described in text.

Unk Unk SRK Laboratory, Denver, 
CO

With one exception, tailings from now underground mining 
operations exhibit net acid neutralizing capacity. Leach 
extraction tests indicate fluoride concentrations slightly 
exceed drinking water quality stds and that molybdenum 
concentrations are reflective of current Dam 1 drainage 
quality and occur at concentrations that exceed drinking 
water quality stds.  Older open pit tailings appear to have a 
greater potential for acid generation.

Characterization and RI 
planning

Y 9/2/2003

RRR071 Assessment of Site 
Located near Questa, New 
Mexico (June 27, 1994)

1994, June 27 Mine Site Tailings Area GW (26 + wells)
SW (21 + sites)
Mine water (7)

1993, Aug 17 - 18 South Pass Resources 
(split samples with NMED)

X X GW - physical (pH); chemistry (TDS, SO4, 
OH, CO3, HCO3, F); metals (Na, K, Ca, Mg, 
As, Al, Cd, Cr, Pb, Mo, Fe, Mn, CU, Zn)
SW - physical (pH, temp); chemistry (TDS, 
TSS, total alk., SO4, F); metals (dissolved Al, 
suspended Al, Cd, Cu, Fe, Pb, Mn, Mo, Zn)
Mine water - physical (pH); chemical (TDS, 
SO4, F); metals (Al, Cd, Pb, Fe, Mn, Zn, Cu, 
Mo, As, Hg)

Unknown Unk Unk Unknown The water quality down-gradient of the tailings ponds is of 
good quality in many private wells. Springs in the upper part 
of the Red River gorge down-gradient from Dam No. 4 are 
warmer and show a slightly elevated concentration of SO4 that 
is higher than the concentration at MW-11 which is closer to 
the dam.

Characterization and  RI 
planning

Y 7/31/2003

RRR072 Progress Report on the 
Geology, Hydrogeology, 
and Water Quality of the 
Mine Area, Molycorp 
Facility, Taos County, 
New Mexico (April 21, 
1995)

1995, April 21 Mine Site Red River GW (13)
SW (28)
Mine water (8)

GW - 1994, May   
SW - 1994, May 
and Oct

South Pass Resources X X X X GW - physical (depth to water, pH, cond., 
temp.); chemistry (TDS, carbonate alk., 
bicarbonate alk., hydroxide, total alk., Cl, F, 
SO4); metals (Ag, Al, As, Ba, Be, Ca, Cd, 
Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, 
Pb, Sb, Se, Tl, V, Zn, Si)
SW - physical (pH); chemistry (TDS, TSS, 
SO4, CaCO3, F); metals (suspended Al, 
dissolved Al, total metals - Cd, Pb, Fe, Mn, 
Zn, Cu, Mo); aquifer tests
Mine water - physical (pH); chemistry (SO4, 
TDS, F); metals (Al, Cd, Pb, Fe, Mn, Zn, Cu, 
Mo, As, Hg) 

Description of 
sampling procedures 
in text.

Unk Unk Tritium analysis - Chempet 
Research Corporation, 
Moorpark, CA

Stiff diagrams and borehole logs are provided in the report.  
Tritium analysis was performed on nine groundwater samples 
(not necessarily from the same locations as groundwater 
samples physical and chemical analyses were performed on) - 
six that were collected in May 1994 and three that were 
collected in Nov. 1994.  All of the monitoring well samples 
exceed State stds. for TDS, SO4, F, and Mn.  Seeps at Portal 
Springs and Capulin Canyon, exceed State stds. for TDS, SO 4, 
F, Fe (one sample), Al, Mn, and Zn.  Mixing of river seeps 
with Red River water indicates that, except for Mn, the seep 
chemical constituents are diluted well below State stds.  
Underground mine waters exceed State stds. for TDS, SO4, F, 
and Mn.

Characterization and  RI 
planning

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 18 of 32
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C-Chemical
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Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
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DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR073 Molybdenum 
Mineralization at Questa 
Mine, New Mexico, 
U.S.A. (1967)

1967 Mine Site Thin sections from 
the Questa deposits 
(100)

1962 - 1963 Shunso Ishihara, 
Geological Survey of 
Japan (GSJ report # 218)

X X Mineralogical analysis (X-ray defraction, 
microscopy) and modal analysis; chemical 
analysis; absolute age determination

Minor description of 
procedures.

Unk Unk Shunso Ishihara at Colorado 
School of Mines laboratory, 
Golden, CO and at US 
Geological Survey 
laboratory, Denver, CO

Study of molybdenum deposits at Questa Mine.  Characterization N 1

RRR075 Soil Survey of Capulin 
Dump, Molycorp, Inc. - 
Questa Mine (June 10, 
1985)

1985, June 10 Mine Site (Capulin 
Dump)

Rock piles soil (11) 1985, May 21 - 22 Oran F. Bailey and John 
Stribling

X X X Physical parameters (pH); geotechnical 
(texture, percent weight by particle size, 
percent clay, available water holding 
capacity); chemical (organic matter, P, K, B, 
N, Nitrate N)

Unknown Unk Unk Chemical - Laboratory 
Consultants, Tempe, AZ

The potential for reclamation is very poor to poor for the 
Capulin Dump.  About 80% of the soil is extremely acidic, 
with a pH of 3.5 or less.  Approximately 4.5 to 8.5 tons of 
agricultural lime per acre would be needed to correct the soil 
acidity to a favorable pH for plant growth.  Organic matter 
and plant nutrients are very low.  

Characterization and RI 
planning

N, N (s) 2, 5

RRR076 Red River Aquatic 
Biological Monitoring 
1998 (Jan. 1999)

1999, January Red River Benthics (10 
stations)
Fish (10 stations)

1998, Oct. 6 - 9 Chadwick Ecological 
Consultants

X Fish - species identification; fish count; 
weight; biomass; density
Benthics - taxa identification; number of 
taxa; density

Some description of 
sampling methods in 
text.

Unk Unk Benthics - Chadwick & 
Associates

Fish:  Multiple classes of cutthroat, brook, brown, and hybrid 
trout were collected, indicating the presence of resident, self-
sustaining populations of these species in the Red River and 
its tributaries.  The patterns in trout density and biomass 
suggest there may be at least three sections of the Red River 
showing negative impacts to aquatic biotic (Hansen Creek, 
June Bug Campground, and downstream of Columbine 
Creek).

Benthics:  Data indicate that at the site upstream of the town 
of Red River, most benthic invertebrate population 
parameters are lower than would be expected compared to the 
two tributaries (Columbine and Cabresto creeks).  
Downstream of the town of Red River, density increased to 
the highest levels at the June Bug and Elephant Rock 
Campground, but number of taxa and diversity decreased at 
these sites.  This suggests that impacts (possibly enrichment) 
are occurring in this reach, but the impacts are not severe and 
some sensitive forms of aquatic invertebrates are able to be

Characterization and RI 
planning

N 1

RRR078 Hydrogeologic Studies for 
Molycorp/Questa (May 
28, 1993) prepared by 
GeoWest Group, Inc.

1993, May 28 Tailings 
Area

GW (4 wells)
Outfall 002 SW (1)

1986 - Outfall 
sample  
Unknown - GW

Dames & Moore (outfall 
sample)

X X GW and Outfall - physical parameters; wet 
chemistry; metals

Unknown Unk Unk Unk Comparison of water chemistry of monitoring wells to that of 
leachate from the tailings ponds.

Characterization N 1

RRR081 Analysis of Molycorp's 
Mine Facilities Impact on 
Hydrologic Balance and 
Drainage of Surrounding 
Area (Nov. 28, 1995)

1995, 
November 28

Red River (middle reach) SW (1 site - Questa 
Ranger Station)
Precipitation (?)

1951 - 1993 Vail Engineering X SW - river flow
Precipitation - winter precipitation and 
annual yield

Unknown Unk NA NA Time series data for Red River flow from 1951- 1993.   Data 
presented as monthly average flow (Jan - Dec) for the entire 
period of time, as well as average winter and average summer 
flow.  The 1951 - 1993 average flow in Red River is 46.59 
cfs.  Precipitation data is for the Red River drainage area.  
Natural drainage from Molycorp's mine area averaged about 
1.3 cfs (which is less than 3% of the 46.59 cfs average yield 
of the Red River above the Ranger Station).  The major 
impact of Molycorp's operations on the hydrological balance 
of the area results from diversion of water from Red River for 
the transportation of tailings.  Such diversion have averaged 6 
cfs (or about 14% of the  average yield of the Red River 
above the Ranger Station).  Development of the open pit and 
diversion of drainage into the mine via the subsidence of Goat 
Hill Gulch have resulted in a small reduction of direct 
drainage to Red River

Modeling, 
characterization and RI 
planning

N 2,4

RRR083 Red River Aquatic 
Biological Monitoring 
1998 (Jan. 1999)

1999, January Red River Fish (10 sites)
Benthics (10 sites)

1998, Oct 6 - 9 Chadwick Ecological 
Consultants

X Fish - species identification; fish count; 
biomass; density
Benthics - taxa identification;  # per m2; # 
EPT taxa; EPT taxa as % total taxa; diversity 
index

Description of 
sampling procedures 
in text.

Unk Unk Chadwick and Associates 
Laboratory

Multiple sizes of cutthroat, brook, brown, and hybrid trout 
were collected.  This indicates the presence of resident, self-
sustaining populations of these species in the Red River and 
its tributaries.  Benthic invertebrate density data indicates 
impacts near the town of Red River, downstream of Hansen 
Creek, and downstream of Capulin Canyon.  All three data 
sets indicate increasing density at sites downstream of Questa.  
This is apparently due to improvements in sediment levels 
and/or water quality at sites in this reach of the river.

Characterization and RI 
planning.

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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Appendix 2.10-2
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RRR086 Progress Report on 
Questa Waste Rock 
Investigation:  Workplans 
for Routine Monitoring, 
Geochemical and Physical 
Characterization (Nov. 
1999)

1999, 
November

Mine Site Rock piles (309 
total: 159 for physical 
parameters, 95 for 
geophysical 
parameters, 55 for 
geochemical 
parameters) 

1999, July 29 - 
Aug 4 
1999, Sept 16 - 17 
(temp., oxygen, 
and carbon 
dioxide profiles)

Steffen, Robertson and 
Kirsten; Robertson 
GeoConsultants (report 
#052007/2)

X X X Physical parameters (paste pH, paste cond.); 
geochemical (ABA, ABA duplicate, titration 
testing); geophysical (moisture content, 
grain size analysis); internally monitored 
parameters (temp., oxygen concentration, 
carbon dioxide concentration)

Described in as-built 
report submitted to 
Molycorp (SRK, 
1999) URS Doc # 
RRR118

Unk Unk Unknown Preliminary review and interpretation of initial 
characterization of borehole samples were provided in RGC 
report 052007/1 ("Interim Report: Questa Waste Rock Pile 
Drilling, Instrumentation and Characterization Study"). 
Temp Profile: Seven of the nine waste rock dump locations 
show internal dump temperatures significantly higher than 
ambient air temperature (55-60 oF).  Dump temperatures 
typically increase monotonically with depth showing 
maximum temperatures at or near the base of the dump. 
Oxygen Profile: Oxygen concentrations do not show a 
consistent relationship with depth.  Several boreholes showed 
no depletion of oxygen (i.e. ambient oxygen concentrations of 
about 20% throughout the dump profile or near the base of 
the rock pile.  Very strong oxygen depletion (<5%) 
throughout the profile was only observed at WRD-7.
Carbon Dioxide Profile: Carbon dioxide concentrations in 
pore gas vary from as low as 0.1%(WRD-1 & 3)to as high as 
11% (WRD-6).  In the majority of locations (WRD-1, 3, 4, 5, 
6 & 7) carbon dioxide concentrations are inversely 
proportional to the oxygen concentration (with an increase in C

Characterization, 
modeling

N 2

RRR087 Summary Comments on 
Aquatic Conditions in the 
RR on 29-30 March, 
1978.  Dated May 16, 
1978

1978, May 16 Red River (Stations 1 to 5 
including 1A)

Benthics (6) 1978, Mar. Dr. Robert Pennak 
(EPO Biology, CU)

X Benthics - population counts and various 
indices

procedures 
documented 
previously

Unk Unk Dr. Pennak at CU lab Purpose: monitoring.  A thin yellowish-tan deposit noted on 
rubble at Station 2; more abundant than in past.  Water 
quality parameters noted as comparable to 1971 and 1977 but 
specific data not presented.

Characterization and RI 
planning

N 1

RRR088 Summary of Ecosystem 
Conditions in Red River 
(1971 - 1979) with 
Special Reference to 
Litigation at Santa Fe, 
autumn 1979 (Sept. 1979)

Ecosystem Conditions in 
the Red River in the Late 
Summer of 1979: Effects 
of Abnormally High 
Runoff (Dec. 1979)

1979, 
September

1979, 
December

Red River SW (8 stations - 
Stations 1 - 7, 
including 1A)
Benthics (8 stations 
- Stations 1-7, 
including 1A)

1971 - 1979
1979, Aug 5 - 6 
and Sept 9 - 10

Robert W. Pennak, EPO 
Biology, University of 
CO

X X X SW - physical (temp., visual turb., 
gravimetric turb.); chemistry (dissolved 
oxygen, free carbon dioxide, bound carbon 
dioxide, TDS)
Benthics - taxa identification and count (# 
per m2, gm/m2)

Unk Unk Robert W. Pennak, EPO 
Biology, University of CO

Sept. 1979 Report:  Summarizes average bottom fauna for 
1971 - 1979.   Pope Creek has a consistently poor fauna 
because of it intermittent flow, even though smaller 
populations were sometimes found at other stations.  Station 5 
(below Pope Creek inlet) appears to have the highest 
productivity.    Bottom fauna at Station 1 (above Molycorp) is 
roughly similar to those at the other stations.  There is no 
evidence of downstream degradation.

Dec. 1979 Report:  Temperature conditions were all "normal" 
and turbidity was low and negligible.  Dissolved oxygen, free 
carbon dioxide, bound carbon dioxide and TDS were all 
"normal".  The standing crop of bottom insects was greatly 
reduced, but it was no worse than the population in many 
other small mountain streams.  Restoration of normal 
conditions should be achieved by the summer of 1980.  
Molycorp operations had no effect upon the economy of the 
Red River in 1979.

Characterization and RI 
planning

N 2

RRR089 Review of Research 
Concerning Molybdenum 
in the Environment and 
Implications to Mine 
Decommissioning (Mar. 
1994)

1994, March Other (Data 
does not 
pertain to 
Questa Mine 
Site)

No data collected 
as part of this 
report (see 
comments)

No data collected 
as part of this 
report (see 
comments)

No data collected as part 
of this report (see 
comments)

X X X Fish - exposure tolerance (to Mo); LC50s
Aquatic plants - metals uptake; 
bioconcentration
Benthics and plankton  - LC50 bioassay
Livestock - sources of Mo intake
Vegetation - Cu and Mo analysis
Discharge waters - pH, total and dissolved 
Mo, phosphate, nitrate, and alk.

Unknown Unk Unk Unknown Data in report does not pertain the to the Questa Mine.  
Receptor data may be useful for any ecological risk 
assessments.  Study was conducted by the British Columbia 
Ministry of Energy, Mines and Petroleum Resources to 
compile and critically review research pertaining to Mo in the 
environment and its implications to mine decommissioning.  
The principle study sites in British Columbia were the 
Brenda, Endako, Gibraltar, and Highland Valley Copper 
mines.  The report provides a discussion of the potential 
exposure concentrations of Mo in water, soil, rock, and 
plants, both in the natural state and following mining.  
Characterization of the exposure settings, identification of 
potential receptors, routs of exposure and quantification of 
exposure with specific reference to domestic livestock, 
wildlife and aquatic life, is also discussed.  Data used in this 
report was collected in previous studies (British Columbia 
Ministry of Energy Mines and Petroleum Resources Regional 
Geochemistry Survey; Placer Dome 1992; Norecol

Risk assessment N 1

RRR090 Geohydrologic 
Evaluation: Cabin Springs 
Area, Red River Valley, 
Taos County, New 
Mexico. Phase II: 
Pumping of Columbine 
Well 2 Effects on 
Groundwater, Surface 
Water, and Springs (Nov. 
27, 1996) prepared by 
GSi/water

1996, 
November 27

Mine Site (Cabin Springs 
area)

GW (?)
SW (?)

1996, Sept 15 - 
Oct 21

Ralph Vail, Vail 
Engineering; Geo-Test, 
Inc.

X Physical parameters Unknown Unk Unk None Qualitative summary of data.  Quantitative data results are not 
provided in the report.  The pumping of Columbine Well 2 
reduced the amount of acidic water that flowed into the 
springs and river.  In-field water quality data show that the 
groundwater on the south side of the river is mildly acidic.  
Interpretation of results is that extraction wells that are 
properly located and designed could effectively intercept 
much of the acidic water contributions to the springs and 
river.  

Characterization and RI 
planning

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR112 Analysis of Acid Rock 
Drainage in the Middle 
Reach of the Red River, 
Taos County, New 
Mexico (July 4, 2000)

2000, July 4 Red River (middle reach 
btwn town Red 
River and 
Ranger Station) 

GW (18 wells)
SW (21 stations plus 
side flows)

1999,  Oct. 13 Vail Engineering X X X GW -  physical;  wet chemistry; metals 
(samples filtered at lab, but report doesn't 
specify TM or DM); sulfate balance
SW - physical; wet chemistry; metals 
(samples filtered at lab, but report doesn't 
specify TM or DM); stream flow; sulfate 
balance
Seeps -  physical; wet chemistry; metals 
(samples filtered at lab, but report doesn't 
specify TM or DM)                                   

Unknown.  
Collection 
procedures 
described in text.

Unk Unk CDS Laboratory, Durango, 
CO 
(now Acculabs)

No significant surface inflows to the Red River (with the 
exception of Columbine Creek and Bear Creek) in the study 
reach.  Any gains in stream flow are a result of groundwater 
discharge into the Red River.  Observed changes in stream 
water quality (with the exception of Columbine and Bear 
Creek inflows) are a result of groundwater discharges into the 
river.  Water quality trends are consistent with earlier stream 
surveys during similar runoff conditions conducted by Vail in 
1989 and bi-annually since 1996.

Characterization and RI 
planning

N 1

RRR118 Questa Waste Rock 
Investigation, Waste Pile 
Instrumentation As-Built 
Report (Sept. 1999)

1999, 
September

Mine Site Rock piles (159) 1999, July 29 - 
Aug 5

Steffen, Robertson, and 
Kirsten (SRK project 
#09215); Robertson 
GeoConsultants

X Physical parameters (paste pH, paste cond., 
moisture content)

Description of 
sampling procedures 
in text.

Unk Unk NA - parameters obtained in 
field

Upon reaching the foundation of the waste piles, 
instrumentation was installed to enable monitoring of internal 
temperature and the oxygen concentrations, carbon dioxide 
concentration and humidity in waste rock pore gas.

Characterization and RI 
planning

Y, N (s) 5/12/2004

RRR125 Draft:  Assessment of Site 
Located Near Questa, 
New Mexico (May 18, 
1994; revised June 6, 
1994)

1994, June 6 Mine Site Tailings Area GW (24 wells)   
SW (20 sites)

1993 - 1994 Unknown X X Physical parameters; wet chemistry; metals Unknown Unk Unk Unknown Based on rough estimates, mine water in caved area (Goathill 
Gulch), after the water table stabilizes (approximately 1 year), 
could reach the River in a time period ranging from 6.06 to 
19.97 years.  The deeper private wells south of the tailings 
ponds have good water quality in terms of TDS and sulfate.  
For the shallower wells, high concentrations of TDS and 
sulfate may result from these wells being largely screened in 
the middle aquifer unit.

Screening, 
characterization, and RI 
planning

N 3

RRR127 Discussion of Geology, 
Hydrogeology, and Water 
Quality of the Mine Area, 
Molycorp Facility, Taos 
County, New Mexico 
(April 13, 1995)

1995, April 13 Mine Site Red River GW (15 wells)
SW (49)
Mine Water (8)
Seeps/Springs (20)

1994, Nov - GW
1994, May - 
SW/Seeps
1994, Oct - SW  

May 1994 - South Pass 
Resources     October 
1994 - Vail Engineering

X X GW - physical parameters; wet chemistry; 
metals; tritium analysis (performed on 8 
samples)
SW - physical parameters; wet chemistry;  
total/suspended metals
Springs/seeps - physical parameters; wet 
chemistry; total/suspended metals
Mine water - physical parameters; wet 
chemistry; metals

Unknown Unk Unk Unk Groundwater samples from all of the monitoring wells tested 
have TDS and sulfate concentrations above the 
concentrations in the Red River. All of the monitoring well 
water samples exceed State stds for  TDS, SO4, F, and Mn.  
Mine water samples exceed State stds for TDS and SO 4, F, 
and Mn.  Low concentrations of Fe and Al suggest that 
shallow oxygenated and alkaline groundwater may serve as a 
sink for these metals.  Seeps at Portal Springs and Capulin 
Canyon exceed State stds for TDS, SO4, F, Fe (one sample), 
Al, Mn, and Zn.  Mixing of river seeps with the Red River 
water indicates that, except for Mn, the seep chemical 
constituents are diluted well below State stds.

Characterization and RI 
planning

N 1

RRR128 Supplemental Report 
Discussion of the Geology 
and Water Quality of the 
Mine Area, Molycorp 
Facility, Taos County, 
New Mexico (Fall 1994)

1994, Fall Mine Site Red River 
(and assc 
creeks)

GW (13)
SW (22)
Springs/seeps (20)
Mine water (8) 

1994, May
1994, Nov.

South Pass Resources; 
Vail Engineering 

X X X GW - physical (depth to water, pH, temp., 
cond.); chemistry (carbonate, bicarbonate, 
hydroxide, total alk., Cl, F, SO4, TDS); 
metals (Ag, Al, As, Ba, Be, Ca, Cd, Co, Cr, 
Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, 
Se, Si, Tl, V, Zn)
SW & Springs/Seeps (May 1994) - physical 
(pH, temp., cond.); chemistry (total alk., 
TDS, TSS, F, Cl, SO4); metals  (susp. Al, dis. 
Al, Fe, ferrous Fe, Pb, Mn, Zn, Cu, Mo, Na, 
K, Ca, Mg, Si, Cd); also tritium analysis for 
5 spring/seep samples
SW (Oct. 1994) - physical (pH, cond.); 
chemistry (TDS, TSS, SO4, CaCO3, F); total 
metals (Cd, Pb, Fe, Mn, Zn, Cu, Mo) and 
susp. Al & dis. Al
Mine water - physical (pH); chemistry (TDS, 
SO4, F); metals (Al, Cd, Pb, Fe, Mn, Zn, Cu, 
Mo, As, Hg)

Unknown Unk Unk Unknown New monitoring wells installed - see borehole logs in report.  
Tritium analysis was performed on five spring/seep samples.  
Mine waste-rock dump seepage and most of the bedrock 
seeps (except CCS-2) are acidic waters with moderate to high 
TDS and high levels of Al, Fe, Mn, and Zn.  Preliminary lead 
and strontium isotopic results suggest the possibility that 
dump seepage may have a different isotopic signature than the 
natural seeps.  Seeps at Portal Springs and Capulin Canyon 
exceed State stds for TDS, sulfate, F, Fe (one sample), Al, 
Mn, and Zn.  Mixing of river seeps with the Red River water 
indicates that, except for Mn, the seep chemical constituents 
are diluted well below State stds.  All of the monitoring well 
samples exceed State stds for TDS, sulfate, F, and Mn.

Characterization and RI 
planning

Y - used to 
support 

data from 
work plan

10/30/2003

RRR129 Supplemental 
Geochemical Investigation
in Goathill Gulch.  Dated 
December 20, 1995

1995, 
December 20

Mine Site (Goathill 
Gulch)

SW (6) 
(springs/seeps)
Soil (12) (Scars)
Soil (10) (Scars w/ 
some BG)

Initial - 1994 Oct
Supplemental - 
1995 Dec

SRK (09208.03) X X SW - pH, cond, DM (Al, Cd, Ca, Co, Cu, Fe, 
Mg, Mn, Ni, Zn), "dissolved" anions (sulfate, 
total alkalinity, and carbonate).
Scar Soil - paste pH, paste TDS, 
conductivity. 

Unk Unk Unk Unknown Purpose:  to delineate areas of hydrothermal alteration and 
collected data for pre-mine WQ conditions in Goathill Gulch.   
Presents discussions of previously collected data and some 
new data.  (Hard to tell if WQ data on seep samples or paste 
leachate.)

Characterization and RI 
Planning

Y 12/23/2004

RRR131 Overview: Geology, 
Hydrology, and Water 
Quality of the Mine Area, 
Molycorp Facility, Taos 
County, New Mexico 
(Feb. 13, 1995)

1995, February 
13

Mine Site GW (? -collected  
during previous 
study)              
SW (? - collected 
during previous 
study)

1994 South Pass Resources X NA - no analytical data collected for report. NA - no analytical 
data collected for 
report.

NA NA NA - no analytical data 
collected for report.

Background on wells installed (17).  Narrative summary of 
water quality and hydrogeology.  Overview of results from 
1994 SPRI study - no analytical data provided.  Acidic 
seepage from waste rock dumps has been generated at 
different times and places (and continues as of report date). 
Naturally acidic waters have been in transit through the same 
system.  Tritium results indicate waste rock seepage is post-
1958 water.  

Characterization and RI 
planning

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 21 of 32

108521



Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR137 Interim Background 
Characterization Study.  
Dated June 2000 -              
Has same data as RRR173

2000, June Other Scars
BG Scar
GW
BG GW (5)
SW
BG SW (14)
Pore Water

2000 RGC #052008/6 X X X Solids - field paste pH/TDS and description 
(700); lab paste pH/TDS, ABA, sulfur 
speciation (102)
leach extraction test pH, cond, F, SO4, Al, 
Zn (31)
GW & SW - flow, field parameters, alk, 
major anions, TDS, DM (Al, Fe, Mn, Cd, Co, 
Cu, Ni, Mo, and Zn). TM.

See
RRR 026

Unk Unk Solids - Canadian 
Environmental and 
Metallurgical, Inc.
Aqueous - ACZ
Aqueous Splits - Paragon 
and MC Lab

Lots of data; see report to get all.  Sections on Geology and 
Bedrock Geochem and Geomorphology and Overburden 
Chemistry likely provide good qualitative overview.  Includes 
proposed WQ standards for mine.

Characterization and RI 
Planning

Y 3 10/15/2003

RRR138 Water Balance Study for 
Questa Mine, New 
Mexico (Questa Mine 
Closeout Plan Program - 
Subtask 2.1 of Task A.11) 
(Nov. 2000)

2000, 
November

Mine Site Red River Subbasins (22 
locations)
SW (Red River at 
Ranger Station)

Various: 1960 - 
1999

Unknown

Flow data obtained by 
USGS

X Cerro & Mill Site - monthly precipitation
Red River - flow; monthly precipitation
Subbasins - drainage area; average 
elevation; mean annual runoff

Unknown Unk NA NA Study objectives:  develop an annual water balance for the 
underground mines for the period 1983 - 1999 (the entire 
operation period of the new underground mine); and 
determine the amount of mine-related runoff that is captured 
by the underground mines.

Report contains table of naturalized annual flow record for 
the Red River at the Ranger Station for the period 1960 - 
1999.  Mean annual runoff represents the common averaging 
period from 1961 - 1999.

No chemical data collected as part of this report

Characterization and RI 
planning

N 2

RRR141 Water and Chemical Load 
Balance for Questa 
Tailings Facility, Questa, 
New Mexico (June 2000; 
Robertson 
GeoConsultants - report # 
052010/1)

2000, June Tailings 
Area

GW (?) Unknown Unknown (Robertson 
GeoConsultants?)

X X Physical parameters; wet chemistry; metals Unknown Unk Unk Unknown Analytical data contained in report doesn't appear to have 
been collected as part of the report.  Authors use previously 
obtained data to prepare load balances (water balance was 
reconstructed for the 40-year period from 1960 to 1999).  
Single largest component of the overall water balance is the 
flow of groundwater beneath the facility.  The next largest 
inflow to the system is the liquid fraction of the tailings slurry. 
The single largest outflow component from Subbasin 2 is 
infiltration to the underlying groundwater system.

Characterization and RI 
planning

N 3

RRR144 Borrow Materials 
Investigation - Tailings 
Facility, Questa, New 
Mexico (June 2000)

2000, June Tailings 
Area

Borrow soil (14) 2000, May Robertson 
GeoConsultants (report 
#052010/4)

X X X Physical (pH, cond.); geotechnical (particle 
size analysis, standard proctor compaction, 
permeability, soil water characteristics); 
geochemistry (SAR, organic matter, N, P, K, 
Fe, Zn, Mn, Ca, Mg, Cu, Al, Mo)

Unknown Unk Unk Unknown Purpose: to analyze materials available for a cover layer on 
the tailings, including the geochemical and geotechnical 
characteristics of the material.  Test results indicate both the 
soils and the tailings are suitable as a plant growth medium.  
From the southern end of the Questa Tailings Facility, to the 
northern end of the Molycorp property line and beyond, 
strong evidence exists that a significant volume of alluvial 
material is available for use as potential cover material.

Borrow data that needs additional information.

Characterization and RI 
planning

N 2, 5

RRR145 Progress Report: Results 
of Phase 1 - Physical 
Waste Rock 
Characterization, Questa 
Mine, New Mexico (June 
2000)

2000, June Mine Site Rock piles (8 test 
pits)

1999, Oct 24 - 30 Roberston 
GeoConsultants (RGC 
report # 052008/14)

X X X Geotechnical (particle size distribution, 
moisture content, specific gravity, shear 
strength, triaxial back-pressure permeability 
tests, Standard Proctor compaction tests); 
geohydrological (saturated hydraulic 
conductivity, SWCC); weather parameters 
(daily ave air temp, relative humidity, wind 
speed, net radiation)

Description of 
sampling procedures 
in text.

Unk Unk Geotechnical analyses - 
Advanced Terra Testing, 
Inc., Denver, CO
Geohydrological analyses - 
Haug & Associates, 
Saskatchewan, Canada

The mine rock at Questa is relatively fine and well-graded; all 
mine rock sampled had significantly less than 10% cobbles 
and boulders.  In-situ moisture contents in mine rock material 
from Capulin and Sugar Shack West were significantly higher 
than in material from Sugar Shack South, despite very similar 
material grading (PSD) and moisture retention characteristics.  
The field and lab data suggest that site-specific factors other 
than PSD (i.e. microclimate, aspect, pile geometry, and/or air 
flow patterns) may play an important role in net infiltration.  
Both field and lab data suggest that the saturated hydraulic 
conductivity and porosity of the "intermediate" (more than 
50% passing the #4 sieve, but less than 20% fines) can be 
significantly reduced by compaction.  The rate of net 
infiltration is expected to be significantly higher for areas 
covered by "coarse" mine rock than for areas covered with 
"intermediate" mine rock or "fine" erosion material.  There is 
potential for a capillary break to develop in areas where 
poorly-graded, coarse mine rock is covered with "fine" erosion 

Characterization, RI 
planning and modeling

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR149 Workplan for Borrow 
Materials and Rooting 
Zone Investigation - Mine 
Site,  Molycorp, Inc. - 
Questa Division (Jan. 31, 
2000)

2000, January 
31

Mine Site NA - No samples 
collected

NA - No samples 
collected

NA - No samples 
collected

NA - No samples collected NA NA NA NA Workplan for borrow materials and rooting zone 
investigation.  Purpose:  to analyze in-situ materials for the 
mill and plant facility, and determine if they are suitable for 
reclamation.  Areas that may be used for cover material will 
also be analyzed and evaluated.  The subsurface zone will be 
evaluated for suitability to support native plant growth.  
Objectives include:  to survey and evaluate the mill and plant 
areas to characterize the surface soils and assess their 
suitability for plant growth; complete a survey of suitable 
borrow materials needed (if necessary); establish 
characteristics through testing of the borrow materials to 
demonstrate that the material is suitable for plant growth; and 
develop root zone testing program to establish the suitability 
of subsurface zones to support plant growth.

No analytical data contained in this document

None  (except potential 
post-closure conditions)

N 1

RRR150 Work Plan for Surface 
Erosion and Slope 
Stability Mine Site (Jan. 
21, 2000) (Robertson 
GeoConsultants)

2001, January 1 Mine Site NA - Work Plan NA - Work Plan NA - Work Plan NA - Work Plan NA - Work Plan NA NA NA - Work Plan Purpose:  determine potential areas of concern regarding 
erosion at the site.  Based on data evaluation and visual 
surveys to be conducted, test plot locations will be selected.  
Evaluations to be conducted for waste rock piles, open pit, 
and cave zone to ensure that long-term stability conditions 
can be achieved in a manner suited to such structures and to 
maintain human health and safety, and that conditions will be 
achieved to create a self-sustaining ecosystem upon final 
closure.  Objectives include:  performing field reconnaissance 
surveys of the erosion conditions, and potential conditions 
applicable to the surfaces of each of these structures to 
determine current erosion conditions and potential; perform 
site investigation and testing to the extent necessary to 
augment existing information to determine the shear strength 
of mine rock and foundation soils, as well as pore water 
pressure which would effect the long term stability of the 
open pit, mine rock piles and cave zones; and evaluate 
alternative erosion control measures for remediation and the

None N 1

RRR151 Workplan for Storage 
Cover Test Plot Study, 
Questa Tailings Facility, 
New Mexico (Jan. 2000) 
[Robertson 
GeoConsultants report # 
052008/3]

2000, January Tailings 
Area

NA - No samples 
collected

NA - No samples 
collected

NA - No samples 
collected

NA - No samples collected NA NA NA NA Workplan for storage cover.  Purpose:  to collect site-specific 
data of cover performance to be used for the final design of 
the water storage cover to be placed after decommissioning of 
the Questa tailings facility.  No analytical data collected for 
report.

None (except potential 
post-closure conditions)

N 1

RRR152 Workplan for 
Revegetation Test Plot 
Program - Tailings 
Facility, Molycorp, Inc., 
Questa Division (Feb. 29, 
2000) 

2000, February 
29

Tailings 
Area

NA - No samples 
collected

NA - No samples 
collected

NA - No samples 
collected

NA - No samples collected NA NA NA NA Workplan for revegetation.  Purpose:  to refine and provide 
further evidence of the soundness of specific aspects of the 
revegetation plan.  The revegetation test plot program will 
continue to be conducted prior to closure and is designed to 
meet the following objectives:  re-evaluate the influence of 
cover depths over coarse tailings on the establishment and 
growth of vegetation; provide further data to validate previous 
work that indicates 18 inches of cover over the tailings is 
adequate for the establishment of growth of vegetation; 
provide an on-site evaluation of the potential of various plant 
forms for use in revegetation; demonstrate the time required 
to establish woody plants in the plant communities described 
in the revegetation plan; and demonstrate the indicators of 
success for final closure certification.

The test plot program is based on the results of previous 
research and experience at the site (Wolfe and Oaks 1986, 
Wagner and Harrington 1994, Wagner and Harrington 1995, 
Dreesen and Hensen 1996 Dreesen 1999 Harrington 1999)

None (except potential 
post-closure conditions)

N 1

RRR153 Workplan for Wildlife 
Evaluation for the Tailings
Facility Closure, 
Molycorp, Inc., Questa 
Division (Feb. 29, 2000)

2000, February 
29

Tailings 
Area

NA - No samples 
collected

NA - No samples 
collected

NA - No samples 
collected

NA - No samples collected NA NA NA NA Workplan for wildlife evaluation.  Purpose:  to address 
concerns for wildlife protection when the closeout/closure 
plant is implemented.  The wildlife evaluation will be 
performed to assess compliance with relevant environmental 
standards and meet the closeout plan schedule.  The overall 
objective is to determine whether expected site closeout 
conditions will be consistent with the goal of establishing a 
sustainable ecosystem. 

No analytical data included in this document.

None (except potential 
post-closure ecological 
conditions)

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
 6. Not applicable to RI/FS R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\3rd Draft to Molycorp\Section 2\Appendices\Appendix 2.10-1\SOURCE\Appendix 2.10-2_Table 1.xls  10/29/2008, 10:09 AM     Sheet 23 of 32

108523



Data Type

P-Physical

C-Chemical

G-Geochemical

GT-Geotechnical

B-Biological

O-Other

P C G GT B O

SUMMARY OF HISTORICAL DOCUMENTS
Originally Produced January 2002

Updated February 2004

Appendix 2.10-2
Table 1

To be 
entered

No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
Classes

URS
DOC # Title Date Secondary 

Area
Primary 

Area LaboratoryCOCQAPPFSP/SOPs

RRR154 Workplan for Surface 
Erosion and Stability 
Analysis, Tailings Dam 
Facility, Molycorp, Inc., 
Questa Division (Jan. 21, 
2000)

2000, January 
21

Tailings 
Area

NA - No samples 
collected

NA - No samples 
collected

NA - No samples 
collected

NA - No samples collected NA NA NA NA Workplan for surface erosion and stability analysis.  Purpose:  
to ensure that long term stability for all structures will be 
achieved and a self-sustaining ecosystem will be in place at 
the tailings dam facility upon final closure.  The objectives 
are:  for erosion, to quantify, where possible, evaluate, and set 
up test plots to determine the surface erosion potential and 
identify measures to minimize post closure erosion; and for 
stability, to demonstrate the long term stability (post closure) 
of all embankments (dams) and diversion structures which 
form the tailings facility.

No analytical data contained in this document

Potential post-closure O & 
M

N 1

RRR155
RRR159

Mine Site Borrow 
Materials and Rooting 
Zone Investigation, 
Questa Mine Site, New 
Mexico (Nov. 2000)

URS Doc. # RRR159 is 
an excerpt of Doc. # 
RRR155

2000, 
November 

Mine Site Tailings Area Rock piles (12)
Borrow soil (12)

2000 Robertson 
GeoConsultants (report 
#052008/8)

X X X X Rock piles - physical (pH, cond., paste pH, 
paste cond.); chemistry/geochemistry (alk. 
sulfate, rinse pH, ABA, leach extraction - Al, 
Sb, As, Ba, Be, Bi, B, Cd, Ca, Cr, Co, Cu, 
Fe, Pb, Li, Mg, Mn, Mo, Ni, P, K, Se, Si, Ag, 
Na, Sr, Tl, Sn, Ti, V, Zn, F); 
Borrow soil - physical geotechnical (particle 
size distribution, moisture content); plant 
growth (SAR, nutrients, Fe, Zn, Mn, Ca, Mg, 
Cu, Al, and Mo)

Unknown.  
Description of 
sampling 
methodology in 
report

Unk Yes - 
Advanced 
Terra 
Testing

Physical testing - Advanced 
Terra Testing, Lakewood, CO
Geohydrological testing -  Haug 
& Associates Laboratory, 
Saskatchewan, Canada
Geochemical testing - Canadian 
Environmental & Metallurgical 
Inc. 
Add'l testing - Energy 
Laboratories, Billings, MT

The majority of aplite and black andesite deposited in Spring 
Gulch is currently non acid generating.  The ABA results 
suggest that over time the test pit materials may generate 
acidity, however, this time period appears to be quite long and 
/or the sulfides present appear to be relatively non-reactive.   
While these samples may not become net acid generating, it is 
likely that these materials will produce somewhat elevated 
leachate concentrations of parameters such as  sulfate, Mg, 
Mn, Mo, Zn and F.

Characterization and RI 
planning

Y 1/12/2004

RRR156 Closeout Plan for 
Molycorp (Jan. 31, 1996)

1996, January 
31

Mine Site Tailings Area Tailings soil
Rock piles
Mine soil

NA NA NA NA NA NA NA Closeout plan:   revegetation details; summary of overburden 
and tailings quantities by location.  First page of report 
includes a reference list of documents and data reports.  No 
data is included in the closeout plan (hydrogeologic, 
geotechnical and wildlife data is referenced in the Nov. 28, 
1995 Vail Engineering report "Analysis of Molycorp's Mine 
facilities Impact on the Hydrologic Balance of the 
Surrounding Area").

Potential post-closure 
conditions

N 1

RRR157 Revegetation Report for 
Molycorp, Inc., Questa 
Mine Site (Dec. 13, 1995)

1995, 
December 13

Tailings 
Area

Mine Site Tailings soil 
Plants

1980 (10 studies)
1981 (5 studies)
1982 (2 studies)
1984
1985
1994, Oct. - Nov.
1995, May - Aug.

Various: Vail 
Engineering (1994 & 
1995); USDA Soil 
Conservation Service, 
Plant Materials Center, 
Los Lunas, N.M. (1980 -
1985)

X X Plants - vegetation identification, metals 
uptake studies
Tailings - plant uptake of metals in tailings 
soil, depth of topsoil studies

Unknown Unk Unk Unknown Document consists of reports by Vail Engineering, U.S. Dept. 
of Agriculture, and USDA Soil Conservation Service, Plant 
Materials Center.  Reports include "Plant Uptakes of 
Contaminants from Tailings" (unknown, 1982), "Plant Uptake 
of Heavy Metals by Species Planted on Reclaimed 
Molybdenum Tailings" (USDA Soil Conservation Service, 
date unknown), and various tailings and overburden studies 
conducted on site Questa Mine site by the USDA Soil 
Conservation Service (1980 - 1985).

During the 1994 and 1995 plant surveys, 19 aspect and 
elevation classes were established based on knowledge of the 
Questa Mine site.  Elevations were broken into 500 feet 
categories from 8,000 to 9,500 feet.  Surveyed aspects 
included north, east, west, southeast, south, and southwest 
facing slopes.  Presence of rocky sites void of all vegetation 
and lack of understory vegetation on sites under the influence 
(either located on or immediately beneath) of hydrothermal 
scars.  Douglas fir and white fir were found on over 50% on 
the sites in 14 of 19 aspect and elevation classes.  
Southwestern white pine, Rocky Mountain Juniper, and ponder

Characterization and RI 
planning

Y 1/27/2004

RRR162 Interim Mine Site 
Characterization Study, 
Questa Mine, NM  
Closeout Plan Program 
Task A1.  RGC Report 
No. 052006/10

Nov. 2000 Mine Site SFW, GRW, 
waste rock, mine 
site tailings

Robertson 
Geoconsultants, Inc.

X X WRD data, Humidity cells, SRK data, ICP 
results, ABA

Y Unknown Unknown See Sheet Description of sampling location and analytical data results, 
no discussion of data results.

Contains same data as RRR169 and R039 plus more data

Modeling, 
Characterization

Y (s) 12/23/2004

RRR169 Interim Mine Site 
Characterization Study 
(Nov. 2000)

2000, 
November

Mine Site GW (?)
Rock piles (400)
Mine rock (29)
Borrow soil (7 
areas)

1999 - 2000 Robertson 
GeoConsultants (report # 
052008/10)

X X X X X GW - physical parameters; wet chemistry; 
metals
Mine rock - ABA accounting; leach 
extraction
Borrow soil - potential cover material for 
plants                                   

Minor text 
description of 
sampling procedures

Unk Unk Geochemical data - 
Canadian Environmental 
and Metallurgical Inc, 
Vancouver, Canada  
Physical tests - Advanced 
Terra Testing, Lakewood, 
CO; AMEC Inc. Laboratory, 
Phoenix, AZ; M.D. Haug 
and Associates Laboratory, 
Saskatoon, Saskatchewan, 
Canada

Purpose: to obtain a detailed characterization of the 
geochemical characteristics of the materials exposed at 
surface on mine site.  The characterization programs are 
supplemented by test pit and drilling investigation programs 
to determine how conditions vary with depth, and to sample 
materials and determine conditions that occur only at depth.

Characterization and RI 
planning

Biased geochemical 
characterization

Y 2/20/2004

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR170 Water Quality and 
Sediment Characterization 
of the Red River During 
April-May, 2000.  Dated 
November 15, 2000

2000, 
November 15

Red River Mine Site SW (15)
PoreWater (13)
(w/ FD and RB)
Sed (12)

2000 Apr, May HydroQual, Inc. in 
Boulder, CO as sub to 
RGC, Inc. 

X X Sediment - TM (14) and sequential 
extractions to evaluate available vs. 
unavailable %s.
SW and Pore - field parameters, TM, DM, 
cations, anions, nutrients, TSS, TDS, and 
C/A balance calculated.

General description 
given with reference to 
other sources for 
details.

Unk Unk SW, SD, Pore Water - 
Unknown

Sequential Extractions SD 
- UC's Lab for Enviro 
Geo Studies

Purpose: to understand metals loading in the basins & quality 
of sediments and associated interactions w/ overlying water 
quality.

Most recent sediment data.  (But no conclusions, SAP, or 
QAPP.)

No DL for nondetect water data.  In general C/A balances 
very good.

Characterization and RI 
Planning

Fate and Transport 
Modeling

Remedial Alternatives 
Analysis

Use for Sediment

Y 9/29/2004

RRR171 Integrated Geochemical 
Load Balance for Straight 
Creek, Sangre De Christo 
Mountains, New Mexico 
(Jan. 2001)

 2001, January Red River (upstream of 
Mine Area)

GW (4)
SW (153)
SD/scar (150)

1999, 2000 Robertson 
GeoConsultants (report # 
052008/13) (Original data 
reported in RGC 
Background Study Report, 
052008/12) 

X X Sediment/scar - physical parameters; general 
chemistry; metals   Solids - field paste 
pH/cond and description (150)
lab paste pH/cond, ABA, sulfur speciation 
(102)
leach extraction test pH, cond, F, SO4, Al, 
Zn (31)
SW - flow, field parameters, alk, major 
anions, TDS, DM (Al, Fe, Mn, Cd, Co, Cu, 
Ni, Mo, and Zn). TM and TSS on 10% of 
samples.
GW - pH, TDS, SO4, F, Al, Fe, Mn, Ni, and 
Zn 
Precipitation

Unknown.  
Collection 
procedures 
described in text.  
References BG 
Study WP, RGC Rpt 
052008/1

Unk Unk Unk Poorest water quality observed within scars.   Stream water 
constituent concentrations generally increased during the late 
spring and summer months         Report is not original source 
for data presented.  See related RGC rpts 052008/1 (WP), 
052008/6 (Interim BG Rpt), and 052008/10 (BG Study Rpt).
Study area is upgradient of Mine, background.

Appears to be some QC samples.  Samples for some anions 
may have been filtered.

Characterization and RI 
planning  Scar/above the 
mine conditions

Y  4/16/2004

RRR173 Background Study Data 
Report, Questa Mine, 
New Mexico (Questa 
Mine Closeout Plan 
Program Task A7)  (Jan. 
2001)

2001, January Red River  (RR Valley 
upstream of 
Mine Site)

Background scars 
(350)

2000, Spring and 
Summer

Robertson 
GeoConsultants (report 
# 052008/12)

X X X Physical parameters (pH, paste pH, cond.); 
chemistry/geochemistry (alk., S, SO4, paste 
TDS, leach extraction - 145 samples - [Al, 
Sb, As, Ba, Be, Bi, B, Cd, Ca, Cr, Co, Cu, 
Fe, Pb, Li, Mg, Mn, Mo, Ni, P, K, Se, Si, Ag, 
Na, Sr, Tl, Sn, Ti, V, Zn, F], modified ABA)

May be in work plan 
(RGC report # 
025008/1, Jan. 2000:  
"Workplan for 
Background 
Characterization Study, 
Questa Mine, New 
Mexico")

Yes Unk Canadian Environmental 
and Metallurgical, Inc. 
(CEMI)

Many of the samples plot between the paste pH values of 2 
and 3 -- well within the range where alumniosilicate minerals, 
such as feldspars, typically act as buffering minerals.  The 
mineral products of these neutralization products are clays 
such as montmorillonite, illite and smectite that are prevalent 
in the alteration scars within the Red River basin.  Many 
samples outside the alteration scar areas have low paste pH 
and high conductivity values.  These samples are 
representative of alluvial or debris flow material as well as 
mineralized rock in non-scar areas.  The region of mineralized 
rock is extensive and is expected to be a substantial 
contributor to the natural constituent loads.  With the 
exception of 2 samples, all samples have NP values less than 
3.5 kg CaCO3/tonne equivalent.  There is very little carbonate 
neutralization potential left in the samples, suggesting that the 
surficial scar and non-scar materials have reached a level of 
"mature" acid generation.  

Characterization Y 5/4/2004

RRR174 Initial Soil Atmosphere 
Modeling for Mine Rock 
Piles, Questa Mine, New 
Mexico (Jan. 2001)

2001, January Mine Site Rock piles 
(measuring net 
infiltration)

2000 - late summerRobertson 
GeoConsultants (report 
# 052008/14)

X Net infiltration Unknown.  
Methodology 
described in text.  
Work plan submitted 
to NMED (RGC 
report 052008/4) 

Unk NA NA ("representative material 
properties determined in the 
laboratory" were from a earlier 
effort - RGC reports 052007/4 
and 052008/10).

A total of 33 model runs were carried out (using data obtained 
during a 2-3 month observation period) to evaluate the 
possible range in net infiltration into the mine rock piles.  A 
note is made that the observation period was too short to 
allow a reliable calibration of the soil-atmosphere model 
against observed field data from the instrument test plots.  
Initial modeling suggests that net infiltration might vary as 
much as an order of magnitude depending on the climate 
conditions and material properties assumed.  Modeling results 
suggest that the climate conditions have a much stronger 
influence on the amount of net infiltration than the material 
properties.

Modeling and 
characterization

N 1

RRR176 "A Case History of 
Intrinsic Remediation of 
Reactive Tailings Seepage 
for Questa Mine, New 
Mexico" (Date unknown) 
[from: "Proceedings from 
the 5th International 
Conference on Acid Rock 
Drainage, Volume 1 (yr. 
2000)]

2000 Tailings 
Area

Tailings soil (463) 1996, 1997 SRK; Robertson 
GeoConsultants

X X Physical parameters (paste pH, paste cond.); 
metals; geochemistry (ABA, leach extraction 
[Al, Ca, Mg, Mn, Mo, K, Na, Sr, SO4], 
humidity cells, enhanced peroxide oxidation 
test)

Unknown Unk Unk Unknown Kinetic testing strongly suggests that the Questa tailings will 
remain net acid-consuming in the long-term).  Only selected 
parameters and sample results reported in paper (for details 
on complete results, see SRK (Oct. 16, 1997: Questa Tailings 
Facility Geochemical Testing, Final Report) and Robertson 
GeoConsultants (April 1998: Questa Tailings facility - 
Revised Closure Plan. Report # 052004/1 )).

Characterization and RI 
planning

N 2

RRR179 Integrated Geochemical 
Load Balance for the 
Mine Site, Questa, New 
Mexico (Feb. 2001)

2001, February Red River (upstream and 
downstream of 
mine site)

GW (36)
SW (58)
BG SW (7)
Mine scars (8)

Historical data 
from 1988, 
1991-1997, 
1999, and 
2000

Robertson 
GeoConsultants (report # 
052008/15)

X X GW, SW, & BG SW - physical parameters; 
wet chemistry; TM/DM;     

Unknown.  Samples 
not collected as part 
of this report (data 
provided is from 
previous sample 
collection events)

Unk Unk Unk Purpose:  load balance study that provides a range of possible 
loads to various components on the mine site.   

Characterization and RI 
planning

N 3

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR180 Numerical Simulations of 
Acid Rock Drainage in the 
Questa Mine Rock Piles, 
New Mexico (Jan. 31, 
2001)

2001, January 
31

Mine Site Rock piles (?) Unknown Unknown (collection of 
parameter data)

[See reports for boring 
installation]

X Mine rock properties (pyrite mass fraction in 
solids, solids density, porosity, average 
water saturation, humid global density); 
pyrite oxidation rate properties (volumetric 
oxidation constant, diffusive/chemical total 
times); fluid flow properties (residual water 
saturation, van Genuchten "m" factor, van 
Genuchten "a" factor, horizontal 
permeability, vertical permeability, effective 
vertical air permeability, water infiltration 
rate); heat transfer properties (dry thermal 
conductivity, saturated thermal conductivity, 
average thermal conductivity, heat capacity 
of solids, global density of the base, heat 
capacity of the base); gas diffusion 
properties (standard diffusion coefficient, 
temperature diffusion coefficient, tortuosity 
factor, effective oxygen diffusivity)

Unknown Unk Unk Unknown Purpose:  to identify the main processes responsible for the 
observed present day conditions in the Questa mine rock 
piles; provide an estimate of the significance of gas phase 
humidity transfer on the water balance of the mine rock piles; 
and give a preliminary indication of the potential impact of 
closure involving the installation of a full cover on the piles.   
Numerical simulations show that the mine rock piles 
geometry on mountain side favors the onset of strong thermal 
air convection bringing in the piles sufficient oxygen to 
sustain the pyrite oxidation process.

Modeling and 
characterization

N 1

RRR181 Reconnaissance Study of 
Waste Rock Mineralogy:  
Questa, New Mexico (Jan. 
31, 2001)

2001, January 
31

Mine Site Rock piles (10) 2000, Nov Shannon Shaw X Mineralogical analyses (petrography, PIMA 
spectral analysis, Rietveld analysis of XRD 
data)

Unknown Unk Unk Microscopic and spectral 
analysis: Anne Thompson 
and Vanessa Gale of the 
PetraScience office, 
Vancouver, B.C.
Rietveld analysis:  Mati 
Raudsepp of the Dept. of 
Earth and Ocean Sciences, 
University of British 
Columbia
Sample prep for XRD 
analysis - Sohan Basra of 
CEM, Inc., Vancouver, B.C.

Purpose:  mineralogical study of waste rock to assess the 
amount of weathering in the chips and fines, including the 
development of clays and sulfate minerals.  Based on results 
of the PIMA and Rietveld analysis, the fines contain the 
majority of the sulfate and clay minerals.  There is a broad 
correlation between pH and amount of sulfate present. 

Characterization and  RI 
planning

N 2

RRR187 Red River Aquatic 
Biological Monitoring 
2000.  Dated March 2001

2001, March Red River Mine Site Sed (12)
Benthics (12)
Fish Pop. (12)
Toxicity of SW 
and SD (6)

2000
Apr, Sep 
Sediment
Apr, Sep 
Benthics
Sep Fish
Oct Toxicity/SW

CEC
w/ NMED for SW, 
SD, and Toxicity

X X X X SD - Texture, Al, Cd, Cu, Pb, Zn.
Benthics - # taxa and indices.
Fish - #, density, biomass.
Toxicity - Ceriodaphnia dubia and 
Pinephales promelas
Water Column - TAL  metals, inorganics, 
C/A balance

procedures 
documented 
previously; but 
brief summary 
given in report as 
well

Unk Unk Benthics - CEC
Sed - ACZ
Toxicity - CEC (3 sites) 
and NMED (3 sites)

Includes trend analyses.  Summary of current conditions as 
compared to pre-mine and mining conditions.  Data also used 
in NMEDs TMDL study.

Characterization and RI 
Planning

Use for Red River 
ecological condition

Y 2/16/2004

RRR192 Questa  Mine Discharge 
Permit 1055, Quarterly 
Monitoring Report, First 
Quarter 2001 (Apr. 30, 
2001)

2001, April 30 Mine Site GW - (38)                
SW - (11)                 
Soil (9)

January February 
2001

Molycorp? X X X X GW & SW - phys., wet chem, metals (SW 
also has biochem and chem O2  demand
Soil -  1 has phys., wet chem, metals; all 
have geochem data
Meteorlogical data tailings pond -   phys., 
wet chem, PAHs

Paragon, Stewart Env. 
Consultant

No discussion of results.  Document consists entirely of 
analytical data.  Document includes analysis case narratives.

Y 11/15/2003

RRR193 Questa  Mine Discharge 
Permit 933, Quarterly 
Monitoring Report, First 
Quarter 2001 (Mar. 30, 
2001)

2001, March 30 Tailings 
Area

GW (20)             
SW (7)         Tailing 
pond (1)

2001, Mar Molycorp? X X GW & SW - physical parameters; wet 
chemistry; metals
Tailings pond - physical parameters; wet 
chemistry; DM, PAHs

Unknown Unk Yes Paragon Analytics, Fort 
Collins, CO

No discussion of results.  Document consists entirely of 
analytical data.  Document includes analysis case narratives.

Characterization and RI 
planning

Y 7/24/2003

RRR196 1st Monitoring Report for 
Infiltration Test Plot 
Study, Questa Mine, New 
Mexico (Feb. 2001)

2001, February Mine Site Rock piles (? - 4 
test plots)
Pore water (? - from 
TP-5)

2000, Aug - 2001, ARobertson 
GeoConsultants (RGC 
report #052008/16)

X X Rock piles - physical 
parameters/geotechnical  (soil temp, outflow 
from lysimeters, soil suction readings)
Pore water - physical parameters (pH, 
cond.); chemistry (SO4, TDS, Cl, cations - 
Ca, Mg, K, Na); dissolved metals (Ag, Al, 
As, Ba, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, 
Pb, Se, Be, Zn)

Work carried out in 
accordance with the 
work plan for the 
waste rock water 
balance study (RGC 
report #052008/4)

Unk Pore water - Paragon 
Analytics

This test plot study was initiated as part of the water balance 
study to assess the rate of net infiltration into the mine rock 
piles.  The interpretation of test plot data in this report is only 
preliminary.   A preliminary review of the data suggests that 
the observed trends of soil suction  and outflow 
measurements at the base of the lysimeters are plausible and 
are adequate for calibration of the soil-atmosphere model.  

Characterization, RI 
planning and modeling

N 2

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR198 Plant uptake of 10 Heavy 
Metals by Species Planted 
on Reclaimed 
Molybdenum Tailings 
(1989)

1989 Tailings 
Area

Mine Site Plants (14 species 
sampled over 5 sites)

1989, week of 
July 3

Los Lunas Plant 
Materials Center (PMC)

X Metals (Al, As, Cd, Cr, Cu, Mo, Ni, Pb, Se, 
Zn)

Minor text 
description of 
procedures

Unk Unk Agronomy and Horticulture 
Dept., NM State University

Within species comparisons between tailings and non-tailings 
sites can be made for Bouteloua gracilis , Oryzopsis 
hymenoides , and Schizachyrium scoparium .  Both within and 
between species comparisons suggest that the plant 
concentrations of Al, Ar, Cd, Pb, Ni, Se, and Zn are not 
affected by the presence of tailings.  All plant heavy metal 
concentrations, except the Mo concentration of Melilotus 
officinalis , are less than the maximum tolerable levels.  Note 
made that legumes, particularly Melilotus  and Lotus  species 
are known Mo accumulators.

Characterization, RI 
planning, FS planning, 
and modeling

N 5

RRR206 Addendum #2 - Borrow 
Materials Investigation - 
Tailings Facility Soils and 
Vegetation 
Characterization (Aug. 9, 
2001)

2001, August 9 Tailings 
Area

Plants (17 
observation points)
Borrow soil (5 
sites)

Unknown Soil Mapping performed 
by the Natural 
Resources Conservation 
Service (Soil 
Conservation Service)
Vegetation observation 
unknown

X X Plants - vegetation identification
Borrow soil - surface soil mapping 
(previously done by Soil Conservation 
Service)

Unknown Unk NA Soil Mapping performed by 
the Natural Resources 
Conservation Service (Soil 
Conservation Service)

Report presents maps of soil types and vegetation for the five 
potential borrow areas described in the report "Borrow 
Materials Investigation - Tailings Facility, Questa, New 
Mexico" (Robertson GeoConsultants, June 2000).  Report 
contains soil profiles/soil mapping units and vegetation types.  
Soil mapping units also available in "Soil Survey of Taos 
County and parts of Rio Arriba and Mora Counties, New 
Mexico" (Soil Conservation Service, 1982).

Characterization and RI 
planning

N 2

RRR226 Questa Mine Discharge 
Permit 933 Quarterly 
Monitoring Report, First 
Quarter 2001.

2001, March Tailings Lower Red 
River

GW (20)
Springs (7)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water

2001, Mar Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM (TAL+Mo+Si), total alk, 
carb, bicarb, hydroxide, chloride, fluoride, 
nitrate, sulfate, TDS.  Selected PAHs for 
Tails Water.

No No Yes GW - Paragon Analytics, 
Inc. in Ft. Collins, CO
Springs - CDS (Acculabs) in 
Durango, CO (19 metals)
Tails Pond Water  - Paragon
Tails Solid - ABA by Hazen 
Research Inc., Golden, CO 
(ABA by modified Sobek 
method)
Metals by Paragon

Paragon data packages include basic QC information. Characterization and RI 
planning

Y 5/28/2003

RRR227 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, First 
Quarter 1997.

1997, March Tailings Lower Red 
River

GW (13)
Springs (7, but data 
not in report)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1997, Jan Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM (TAL+Mo+Si), total alk, 
carb, bicarb, hydroxide, chloride, fluoride, 
nitrate, sulfate, TDS.  Selected PAHs for 
Tails Water.
Solid Chemical - TM (15), paste pH, static 
ABA w/ sulfur forms.

No No Yes (for 
Paragon 
and ACZ)

GW - Paragon Analytics, 
Fort Collins, CO
Springs - ?
Tails Pond Water  - Lab 
Unknown
Tails Solid - ACZ in 
Steamboat Springs, CO 
(ABA by modified Sobek 
method)

Paragon data package (GW) includes basic QC information.

Includes SRKs sampling and compositing procedure for Tails 
Solid and description of modified ABA method.

Characterization and RI 
planning

Y 7/3/2003

RRR228 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, 
Second Quarter 1997.

1997, June Tailings Lower Red 
River

GW (18)
Springs (6, but data 
not in report)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1997, May Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM (TAL+Mo+Si), total alk, 
carb, bicarb, hydroxide, chloride, fluoride, 
nitrate, sulfate, TDS.  Selected PAHs for 
Tails Water.
Solid Chemical - TM (15), paste pH, static 
ABA w/ sulfur forms.  Daily pH.

No No Yes GW - ACZ in Steamboat 
Springs, CO
Springs - ?
Tails Pond Water  - ACZ
Tails Solid - ACZ in 
Steamboat Springs, CO 
(ABA by modified Sobek 
method)

ACZ data packages include basic QC information.

Includes SRKs sampling and compositing procedure for Tails 
Solid and description of modified ABA method.

Characterization and RI 
planning

Y 7/21/2003

RRR229 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Third 
Quarter 1997.

Sept. 30 1997 Tailings Lower Red 
River

GW (18)
Springs (6, but data 
not in report)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1997, May Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM (TAL+Mo+Si), total alk, 
carb, bicarb, hydroxide, chloride, fluoride, 
nitrate, sulfate, TDS.  Selected PAHs for 
Tails Water.
Solid Chemical - TM, paste pH, static ABA 
w/ sulfur forms.  Daily pH.

No No Yes GW - Paragon Analytics, 
Inc. in Ft. Collins, CO
Springs - CDS (Acculabs) in 
Durango, CO (19 metals)
Tails Pond Water  - Paragon
Tails Solid - ABA by Hazen 
Research Inc., Golden, CO 
(ABA by modified Sobek 
method)
Metals by Paragon

Paragon data packages include basic QC information. Characterization and RI 
planning

Y 7/21/2003

RRR230 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Fourth 
Quarter 1997.

1997, Dec 31 Tailings Lower Red 
River

GW (16)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1997, Oct Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (TAL+Mo+Si), 
total alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, nitrite, nitrate/nitrite, 
sulfate, TDS, SAR, C/A balance.  TM, 
inorganics, and selected PAHs for Tails 
Water.
Solid Chemical - TM, paste pH, static ABA 
w/ sulfur forms. Daily pH.

No No Yes GW - ACZ
Springs - CDS (Acculabs) in 
Durango, CO (19 metals)
Tails Pond Water  - Paragon
Tails Solid - ACZ

ACZ C/A balances generally very good (<5%).  Characterization and RI 
planning

Y 7/24/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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Appendix 2.10-2
Table 1
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No entry, why Date enteredSample Medium Sampling Date Comments Likely UtilityData typeCollected by Parameter
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URS
DOC # Title Date Secondary 

Area
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Area LaboratoryCOCQAPPFSP/SOPs

RRR231 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, First 
Quarter 1998.

1998, March Tailings Lower Red 
River

GW (19)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1998, Feb Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (TAL+Mo+Si), 
total alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, nitrite, nitrate/nitrite, 
sulfate, TDS, SAR, C/A balance.  TM, 
inorganics, and selected PAHs for Tails 
Water.
Solid Chemical - TM, paste pH, static ABA 
w/ sulfur forms. Daily pH.

No No Yes GW - ACZ
Springs - CDS (Acculabs) in 
Durango, CO (19 metals)
Tails Pond Water  - Paragon
Tails Solid - ACZ

ACZ C/A balances very good (all were <5%).  
CDS report includes QC data for sulfate.
Paragon package includes QC data.

Characterization and RI 
planning

Y 7/3/2003

RRR232 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, 
Second Quarter 1998.

1998, June Tailings Lower Red 
River

GW (18)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solids

1998, May Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (TAL+Mo+Si), 
total alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, nitrite, sulfate, TDS, SAR, 
C/A balance.  TM, inorganics, and selected 
PAHs for Tails Water.
Solid Chemical - TM, paste pH, static ABA 
w/ sulfur forms.  Daily pH.

No No Yes GW - ACZ
Springs - CDS (Acculabs) in 
Durango, CO (19 metals)
Tails Pond Water  - Paragon
Tails Solid - ACZ

ACZ QC Report on file w/ MC (138pgs).
ACZ C/A balances very good (all were <5.5%).  
CDS report includes QC data.
Paragon package includes QC data.

Characterization and RI 
planning

Y 7/30/2003

RRR233 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Third 
Quarter 1999.

1999, 
September

Tailings Lower Red 
River

GW (21)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)

1999, August Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (TAL+Mo+Si), 
total alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, nitrite, sulfate, TDS.  TM, 
inorganics, and selected PAHs for Tails 
Water.

No No Yes GW - Paragon
Springs - Acculabs in 
Durango, CO (9 metals, alk, 
and sulfate).  Other metals by 
Paragon
Tails Pond Water  - Paragon
Tails Solid - ACZ

Paragon GW and Tails Water packages includes QC data. Characterization and RI 
planning

Y 8/8/2003

RRR234 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Fourth 
Quarter 1999.

2000, January Tailings Lower Red 
River

GW (22)
Sumps (2? Did not 
find data)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)
Tails Solid

1999, Oct Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (19 metals), total 
alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, sulfate, TDS.  TM (18), 
inorganics, and selected PAHs for Tails 
Water.
Solid Chemical - TM (15), paste pH, static 
ABA w/ sulfur forms.  Daily pH.

No No Yes GW - Paragon
Springs - CDS (Acculabs) in 
Durango, CO (8 metals, alk, 
sulfate)
Tails Pond Water  - Paragon
Tails Solid - ACZ

Paragon package includes QC data. Characterization and RI 
planning

Y 10/15/2003

RRR235 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, First 
Quarter 2000.

2000, April Tailings Lower Red 
River

GW (20)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)

2000, Mar Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW (19 metals), total 
alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, sulfate, TDS.  DM (24), 
inorganics, and selected PAHs for Tails 
Water.

No No Yes GW - Paragon
Springs - Acculabs in 
Durango, CO (19 metals, alk, 
chloride, fluoride, sulfate, 
nitrate/nitrite, pH)
Tails Pond Water  - Paragon

Paragon package includes QC data. Characterization and RI 
planning

Y 8/11/2003

RRR236 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, 
Second Quarter 2000.

2000, July Tailings Lower Red 
River

GW (22)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)

2000, June Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW and GW, total 
alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, sulfate, TDS.  TM (19), 
inorganics, and selected PAHs for Tails 
Water.

No No Yes GW - Paragon
Springs - Acculabs in 
Durango, CO (inorganics); 
Precision Analytical 
Laboratories, Inc. in Tempe, 
AZ (19 DM)
Tails Pond Water  - Paragon

Paragon package includes QC data. Characterization and RI 
planning

Y 10/13/2003

RRR237 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Third 
Quarter 2000.

2000, 
September

Tailings Lower Red 
River

GW (22)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)

2000, August Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW and GW, total 
alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, sulfate, TDS.  TM (19), 
inorganics, and selected PAHs for Tails 
Water.

No No Yes GW - Paragon
Springs - Acculabs in 
Durango, CO
Tails Pond Water  - Paragon

Paragon package includes QC data. Characterization and RI 
planning

Y 9/19/2003

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR238 Questa Mine Discharge 
Plan 933 Quarterly 
Monitoring Report, Fourth 
Quarter 2000.

2001, January Tailings Lower Red 
River

GW (20)
Springs (9, 10, 12, 
14, 15, 17, 18)
Piezometer 
readings
Water Sources for 
Discharged 
Tailings
Tails Water (1)

2000, October Molycorp personnel X X Physical - pH, cond, temp., WL, piezometer 
readings
AQ Chemical - DM for SW and GW, total 
alk, carb, bicarb, hydroxide, chloride, 
fluoride, nitrate, sulfate, TDS.  TM (19), 
inorganics, and selected PAHs for Tails 
Water.

No No Yes GW - Paragon
Springs - Acculabs in 
Durango, CO
Tails Pond Water  - Paragon

Paragon package includes QC data. Characterization and RI 
planning

Y 7/21/2003

RRR248 Monitoring Well 
Installation Report - Mine 
Area Wells MMW - 28A 
though MMW-43A, 
Molycorp Inc

February 20, 
2002

Mine Site GW NA Soulder, Miller and 
Associates

X Installation of mine area wells Unknown Unknown Unknown NA Report does not include diagrams for wells MMW-37A 
through MMW-41A.

Characterization and RI 
planning

N 1

RRR249 Hydrogeologic and 
Chemical Analyses for the 
Proposed Guadalupe 
Mountain Tailings 
Disposal Site Ground-
Water Discharge Plan, 
Taos County, New 
Mexico

July 7, 1987 Tailings 
Area

GW, SW May 1984 - 
January 1986 

Dames & Moore X X GW- Chemical (pH, COD, TSS, TDS, CN, 
F, Cd, Fe, Mn, Mo, Zn, Pb, Cu, As, Hg, SO4, 
Ba, Cr, Ni, Ca, Ag, Cl, Al, Mg) SW - 
Chemical (pH, COD,TSS, TDS, CN, F, Cd, 
Fe, Mn, Mo, Zn, Pb, Cu, As, Hg, SO4, ) 
Leachate - Chemical (pH, COD,TSS, TDS, 
CN, F, Cd, Fe, Mn, Mo, Zn, Pb, Cu, As, Hg, 
SO4)  Well Logs 

Unknown Unknown No Controls for Environmental 
Pollution, Inc., Santa Fe NM

Not all analyses performed on all samples, no report with 
data.

Characterization and RI 
planning

Y 8/14/2003

RRR250 Analysis of Tailings Pond 
Seepage Flow to Red 
River

September 
24, 1993

Tailings 
Area

Red River SW, GW 1993, April Vail Engineering X X Metals, inorganics, pH, conductivity Unknown Unknown Unknown Unknown The laboratory was not listed. Characterization and RI 
Planning

Y 12/23/2004

RRR258 Groundwater Discharge 
Plan

June 1979 Tailings 
Area

GW, SFW 1974 Ralph Vail Consulting 
Engineers

X X Metals, inorganics, radioactivity Yes Unknown Unknown N.M. Environmental 
Improvement Division

Data is preliminary. Characterization and RI 
planning

Y 12/22/2003

RRR260 Monitoring Well 
Installation Report - Mine 
Area Wells MMW - 28A 
though MMW-43A, 
Molycorp, Inc.

March 26, 
2002

Mine Site GW 10/97 through 
4/01

SMA X Past pH, paste conductivity, percent 
moisture

Yes Unknown Unknown N/A Characterization and RI 
planning

Y (s) 1/7/2004

RRR277 Field Investigation Report 
for the Ground Water 
Withdrawal Wells 
Molycorp, Inc.,  NPDES 
Permit No. NM0022306

February 26, 
2002

Mine Site GW, SW 2001 and 2002 Molycorp X X X Metals, inorganics Yes Unknown Unknown Unknown Characterization and RI 
planning

Y 12/23/2004

RRR279 Well Collection Report, 
Molycorp, Inc., Questa, 
NM

June 19, 
2002

Mine Site Tailings 
area

GW N/A Soulder, Miller and 
Associates, Santa Fe, 
NM

X Installation of extraction, monitoring and 
production wells

Unknown Unknown Unknown N/A Records for MW-A, MW-B, MW-1 through MW-6 at 
the tailing area and the record for mill well 1A could not 
be located.

Characterization and RI 
planning

N

RRR280 Report on Analysis of 
Molycorp's 002 Drain 
System and Proposed 
Remediation Program - 
Draft

May 2002 Tailings 
Area

GW 4/24/2002 Vail Engineering Inc. X X Manganese, Aluminum, Zinc, Sulfate, 
Fluoride, pH, Cond. Temperature

Unknown Unknown Unknown Paragon Analytics, Inc. This report has been prepared in response to an 
administrative order issued on Feb. 2, 2001 by the 
USEPA which advises Molycorp that discharges of 
manganese at Outfall 002 were in exceedance of the 
permitted quantity allowed under NPDES Permit No. 
022306 which directed Molycorp to develop a plan and 
implement a program for abatement of such exceedance.

Characterization and RI 
planning

Y 12/23/2004

RRR281 An Investigation of 
Baseline and Pre-Mining 
Ground-Water Quality in 
the Red River Valley 
Basin, New Mexico, 2nd 
Quarterly Report, June 
2002

June 14, 
2002

Red River GW, SW, Rock 
Pile

March - May 
2002

USGS X X pH, cond. Total/dissolved metals, inorganics Yes Unknown Unknown USGS, laboratory Salt 
Lake

Contains ICP results from Hansen  CK.  Little Hansen CK., 
Crescent Moon, H ottentot CK., Goathill, Junebug, unaltered 
site Sulfur Gulch, & Columbine Terrace.  However, specific 
coordinates and depths not included.  The main highlights of 
the report are the completion of the Straight Creek wells, the 
start of the groundwater of a second tracer study in the Red 
River. 

Characterization and RI 
planning

Y, N (s) 5 12/28/2004

RRR282 Mapped Mineral at 
Questa, NM, using 
Airborne Visible-Infrared 
Imaging Spectrometer 
(AVIRIS) Data – 
Preliminary Report for 1st 
Quarterly Report for the 
USGS Investigation of 
Baseline and Pre-mining 
Ground-water Quality in 
the Red River Valley 
Basin, NM, November 13, 
2001

2002 Red River Mined and 
unmined ground

6/30/1999 USGS X Yes Unknown Unknown N/A Mineralogy Characterization and RI 
planning

N 1

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR283 1st year Soil Atmosphere 
Modeling for Storage 
Cover Test Plot Study, 
Questa Tailings Facility, 
NM.  Report No. 
052016/2.  

August 2002 Tailings 
Area

Vegetation 
tailings soil

N/A RGC X N/A Yes Unknown Unknown N/A Summarizes first year of the cover test plot data from the 
tailings.

Characterization and RI 
planning

N (s) 6

RRR287 Quarterly Groundwater 
Monitoring Report - 
Quality Report #1

September 
22, 2000 

Mine Site GW 9/4/2000 Haller & Associates X X VOCs, EDB, NO3, SO4 Yes Unknown Yes Hall Environmental 
Analysis Laboratory

Quarterly Report #1 Characterization and RI 
planning

N 3

RRR288 Quarterly Groundwater 
Monitoring Report - 
Quality Report #2

January 4, 
2001

Mine Site GW 12/11/2000 Haller & Associates X X VOCs, EDB, NO Yes Unknown Yes Hall Environmental 
Analysis Laboratory

Quarterly Report #2 Characterization and RI 
planning

N 3

RRR289 Quarterly Groundwater 
Monitoring Report - 
Quality Report #3

April 2, 
2001

Mine Site GW 3/10/2000 Haller & Associates X X BTEX, MTBE, TMBs, EDC, NO3, SO4 Yes Unknown Yes Hall Environmental 
Analysis Laboratory

Quarterly Report #3 Characterization and RI 
planning

N 3

RRR290 Quarterly Groundwater 
Monitoring Report - 
Quality Report #4

June 27, 
2001

Mine Site GW 6/6/2001 Haller & Associates X X VOCs Yes Unknown Yes Hall Environmental 
Analysis Laboratory

Quarterly Report #4 Characterization and RI 
planning

Y 1/27/2004

RRR291 Report No. 052007/1  
“Interim Report:  Questa 
Waste Rock Pile Drilling, 
Instrumentation and 
Characterization Study”

September 
6, 1999

Mine Site Rock Piles 1998 RGC X X X Cond., Moisture Content, pH Yes Unknown Yes None Interim report on Phase I of the WRK data Characterization and RI 
planning

N (s) 3

RRR292 Mine Area Supplemental 
Report

1995 Mine Site GW May and Nov. 
1994

South Pass Resources X X Unknown Unknown Unknown Unknown Appendix C, D, E missing from report.  Historically in the 
mine area, low pH, high TDS and high sulfate water is 
characteristic of natural springs and seeps as well as surface 
water in drainage crossing hydrothermal scar area.  Seepage 
water from waste-rock dumps has low pH, high TDS, high 
sulfate, plus elevated fluoride, cadmium, iron, manganese, 
zinc, copper, and aluminum.  Natural acidic waters have 
elevated concentrations of metals, but not as high as seepage 
from the mine waste-rock dump.  Analytical results of water 
quality sampling along and adjacent to the Red River 
indicates both natural and mine-related seepage affect the 
water quality of Red River.  Deep underground mine water 
has a slightly alkaline pH plus somewhat elevated levels of 
TDS and Sulfate

Characterization and RI 
planning

N 5

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR295 Golder Assoc. Status 
Update – Molycorp 
Questa Mine Vegetation 
Test Plot Work Program.  
Letter to Holland 
Shepherd from A. Wagner 
dated December 6, 2002.  
Letter to TRC members 
and consultants from Matt 
Wickham dated December 
6, 2002 re:  Data 
Compilation  (Work in 
Progress).  Volume III 
Geochemical Data 
Compilation, December 
2002 (Golder Assoc.).  
Volume IV 
Geochemical/Physical 
Properties Data 
Compilation , December 
2002 (Golder Assoc.)  
Volume V Soil Nutrient 
Data Compilation  
December 2002 (Golder 
Assoc.) 

December 
19, 2002

Mine Site Soil - Vegetation 2002 Molycorp and Golder 
Assoc.

X X Spec. gravity, moisture permeability, 
standard procter direct shear, freeze-thaw, 
wet-dry, SWCC, paste pH, paste 
conductivity

Unknown Unknown Unknown Advanced Terra Testing, 
Inc.
MD. Haug and Associates

The majority of the data in this report was incorporated into 
other RGS reports.

Characterization and RI 
planning

Y (s) 1/27/2004

RRR297 Seepage Interception 
System and Ground Water 
Quality Evaluation for the 
Questa Tailings Facility – 
An Update

December 
2002

Tailings 
Area

Tailings Pond 
Water

Oct 98 - July 02 Soulder, Miller and 
Associates

X X SFW (F, Al, Mn, Mo) and Inorganics Yes RGC This report was submitted under DP-933. Characterization and RI 
planning

Y 12/23/2004

RRR302 Historical Data 1994 1994 Red River Mine SFW Molycorp X X Metals, pH, temperature Unknown Unknown Unknown Unknown Data only. Unknown Y, N (s) 6 12/23/2004
RRR306 Expanded Site Inspection 

Report on Molycorp, Inc.
June 18, 
1996

Mine Site Tailings 
Area

Unknown Unknown Unknown Unknown Contains the same info as R020 Characterization and RI 
planning

N (s) 5

RRR311 Questa Discharge Permit 
1055 Quarterly 
Monitoring Report 4th 
Quarter 2002 Volumes 1-

January 30, 
2003 

Mine Site GW Molycorp/URS Y Fall 2002

RRR317 Second Draft - Questa 
Mine Test Plot Work Plan

March 4, 
2003

Mine Site Soils Golder & Associates WRD, Humidity cells, ABA, SG 1 through 
10 ICP results

Y N 2nd draft revisions of Test Plot Workplan N (s) 3

RRR319 Corrective Action Report 
Above Ground Storage 
Tank Diesel Fuel Release  
Molycorp Questa Mine 
Site, NM 

April 25, 
2003

Mine Site GW, soils SMA X X VOCs (8260), PAH (8270), TPH-DRO 
(8015M)

Soil samples 
collected according 
to Molycorp's 
QAPP and SOP's 
(July 2002 and Oct 
2002)

Y Zymax Laboratory data package included in Appendix C of report. Characterization and RI 
planning

Y 12/23/2004

RRR320 Installation, Pumping 
Tests, and Water Quality 
Report for the Ground 
Water Withdrawal Wells 
in the Red River Canyon.

January 
2003

Mine Site GW Oct-Nov 2002 HydroGeologic/ SMA X X GW (Al, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, 
Pb, Mg, Mn, Ni, K, Se, Ag, V, Zn, Mo, Si, 
Na, Hg, inorganics

Unknown Unknown Unknown Paragon Analytics, Inc. The purpose of this report is to document details pertaining to 
the drilling, sampling, physical completion, pumping test and 
water chemistry of 3 groundwater withdrawal wells installed 
in the Red River canyon in October 2002.

Characterization and RI 
planning

Y 12/28/2004

RRR323 Submittal of monthly 
records of Red River 
surface and ground water 
diversions and 
consumptive use for 
calendar year 2002

January 16, 
2003

Mine Site Red River GW, SW Jan-Sept 2002 Vail Engineering X Flow Unknown Unknown Unknown N/A Included are errors in the monthly reports for July, August 
and September

Characterization and RI 
planning

N 2

RRR326 PPT summary sheets for 
2001/2002.  Air Quality

March 10, 
2003

X

RRR330 Historical Ground Water 
for the Red River Valley, 
New Mexico

2003 Mine Site GW Nov 1994 - July 
2002

USGS X X Metals, inorganics, conductivity, pH ACZ, Paragon, Etc. Data also found on CD accompanying report in Appendix I. Y 2/8/2005

RRR331 Questa Baseline and Pre-
Mining Groundwater 
Quality Investigation.  2.  
Low-flow (2001) and 
Snowmelt (2002) 
Synoptic/Tracer Water 
Chemistry for the Red 
River, New Mexico.

2003 Red River SW Aug 2001 - 
March 2002

USGS X X SFW (Ca, Mg, Na, K, F, Br, Al, B, Fe, Li, Sr, 
Ba, Mn, Zn, Pb, Ni, Cu, Cd, Cr, Co, Be, Mo, 
V, As, Se) inorganics

Unknown 
(information 
regarding sample 
collection 
preservation and 
containers 
provided in the 

Unknown N USGS Includes standard reference material results and duplicates Y 8/1/2004

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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RRR332 Questa Baseline and Pre-
Mining Investigation. 4.  
Historical Surface Water 
Quality for the Red River, 
New Mexico.

2004 Red River Ranger 
Station

SW Historic Historic Investigations X Physical parameters (pH, flow, inorganic 
dissolved and total metals)

none none none Unknown This is a historical compendeum of surface water quality data 
for Red River at the Ranger Station RR-16, and near the 
upstream mine boundary

RI, historical analysis Y in progress

RRR347 Test Plot Work Plan, 
Questa Mine, Molycorp, 
Inc. 

June 16, 
2003

Mine Site Soils Golder & Associates X WRD data, Humidity cells ABA, SG 2 
through SG 10, ICP results

Y N Canadian Environmental 
and Metallurgical, Inc.

2nd draft revisions of Test Plot Workplan. Characterization and RI 
planning

Y (s) 1/27/2004

February 2004 update included "Date Entered" ONLY

 1.  No Chemical Data in Document
 2. Physical/Geotech Data
 3. Draft/Intermediate Report
 4. Field Data
 5. Incomplete Report
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1.0 GENERAL SITE REPORTS 

Robertson GeoConsultants, Inc. 
“Background Study Data Report, Questa Mine, New Mexico.”  RGC Report No. 052008/12, 
January 2001a 

This summarizes the work conducted as part of the initial development of the original 
closeout plan.  Subsequently, under DP-1055 the USGS was tasked with completing the 
Background Study.  This report is a data summary of work completed through the end of 
2000.   

Approximately 700 samples were collected in the Hottentot, Straight and Hansen Creeks, as 
well as Goathill Gulch scar areas.  The purpose of the sampling was to quantify constituent 
loads generated from the alteration of scars and to characterize the temporal and special 
variability.   

Additionally, a land use history study was done to determine the anthropological activity in 
the surrounding scar areas and to determine the extent to which anthropological activities 
may influence ARD from any given scar drainage.  For this background study, RGC studied 
the surface water runoff of the surrounding areas with the intent to characterize the 
subsurface water quality of the water upstream of the mine.  They tested for dissolved 
constituents and suspended constituents.   

Robertson GeoConsultants, Inc. 
 Interim Mine Site Characterization Study, Questa Mine, New Mexico,” November 2000b 

This report provides a comprehensive characterization of the geochemical and physical 
properties of the mine elements associated with the historic mine underground and open pit 
mining operations, as well as the active and future mining operations.  At the time of this 
report, a multi-stage filed investigation program had been ongoing since 1995 to characterize 
the geochemical and physical properties of the mine.  The investigation programs that had 
been completed to date for this report include reconnaissance surveys, test pits or drilling 
activities, test plots and laboratory testing programs.  

The objective of the reconnaissance surveys is to be able to get a detailed geochemical 
characterization of the surface materials exposed at the mine site.  The detailed test pit 
program and drilling program supplemented the reconnaissance surveys by determining how 
conditions vary by depth.  Each of these programs also included a laboratory testing program.  
Phase 1 of the drilling program was completed in July and August of 1999 and included nine 
boreholes in various rock piles and two boreholes in Sulphur Gulch Scar.  Phase 2 was 
undertaken between August and November 2000 and consisted of drilling nine boreholes in 
rock piles not drilled during Phase 1.  Instruments were installed in the boreholes during the 
drilling programs so that internal temperature, oxygen and carbon dioxide concentrations in 
the mine rock piles, and sample water that may be encountered in the rock piles.   
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Four different test programs were undertaken to obtain samples in the upper 10 feet of the 
soil profile.  The field programs generally included field logging of the test pit walls, which 
included type, texture, color, and moisture content, as well as field pH and electrical 
conductivity at depth.  Additionally, nuclear densimeter and ponded infiltration testing was 
done at selected locations on the mine rock pile. 

An infiltration test plot program was also initiated to determine the net infiltration rate into 
the rock piles.  Four test plots were designed to study the influence of physical mine rock 
properties and local climate conditions on infiltration. 

The samples that were obtained from the reconnaissance and drilling and test pit programs 
were sent to a laboratory to be tested for the following geochemical analyses: 

• Acid-Base Accounting (ABA); 

• ICP Analyses; 

• Forward Titration Testing; 

• Leach Extraction Testing; 

• Humidity Cell Tests; and,  

• Chemical weathering tests. 

The physical testing program included grain size analyses, moisture content, shear strength, 
permeability tests, Standard Proctor compaction tests and moisture retention tests. 

URS Corporation 
“Preliminary Site Characterization Summary Report, Questa Mine, New Mexico,” April 2005a 

This report summarizes the data collected under the Administrative Order on Consent (AOC) 
with the U.S. Environmental Protection Agency (EPA) for the Remedial Investigation/ 
Feasibility Study (RI/FS) under the Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA) for the Molycorp Mine site in Taos County, New Mexico. 

The areas of investigation included the mine site, the tailings facility, the Red River, and 
reference areas.  The report presents results of field sampling and analysis and describes and 
displays site data documenting the location and characteristics of surface and subsurface 
features as well as contamination at the site including the affected medium, location types, 
physical state concentration of contaminants, and quantity.  The Preliminary Site 
Characterization Summary provides sufficient information for (1) developing the risk 
assessments, (2) evaluating Molycorp’s development and screening of remedial alternatives, 
and (3) evaluating Molycorp’s refinement and identification of Applicable or Relevant and 
Appropriate Requirements (ARARs).   
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URS Corporation 
“Remedial Investigation/Feasibility Study Final Work Plan,” February 2007 

This Work Plan is a planning document that describes the mine site and tailings facility, 
summarizes the site history, and outlines the rationale for the tasks to be conducted to 
complete the Remedial/Investigation and Feasibility Studies being conducted under an 
Administrative Order on Consent (AOC).  It includes a description of work to be performed, 
plus the deliverables and schedules associated with the work. 

The overall objective of the RI/FS is to gather information sufficient to support an informed 
risk management decision regarding which remedy, if any, appears to be most appropriate for 
this site.  Specific objectives of this RI/FS are to:   

• Characterize the nature and extent of mining-related contamination of the Molycorp Mine 
Site and tailings facility. 

• Define risks to human health and the environment. 

• Develop and evaluate remedial alternatives for managing mining-related contaminants, if 
necessary, at the site. 

It is the intent of Molycorp to coordinate with the RI/FS with the operational, closure, and 
closeout studies, plans, and requirements to the extent possible to meet the requirements of 
the RI/FS, so as to minimize duplication of effort or avoid conflicts between the federal and 
state regulatory requirements and procedures. 
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2.0 RED RIVER WATER QUALITY REPORTS 

Environmental Protection Agency 
A Water Quality Survey: Red River & Rio Grande, New Mexico.  U.S. Environmental Protection 
Agency, Region IV Surveillance and Analysis Division, Ada, Oklahoma  
November 1971 

This report presents the results of a 1970 water quality survey of the Red River and Rio 
Grande prepared by the EPA in cooperation with New Mexico Department of Game & Fish 
and New Mexico Environmental Improvement Agency.  The purpose of the study was to 
provide a comparison to the survey conducted in 1965.  Surface water samples were 
collected from seven stations on the Red River and four on the Rio Grande and analyzed for 
water quality parameters, major ions, and coliform organisms. 

Federal Water Pollution Control Administration (FWPCA) 
A Water Quality Survey, Red River of the Rio Grande, New Mexico.  U.S. Department of 
Education, Health, and Welfare  
January 1996 

This report presents the results from a water quality survey of the Red River conducted 
during 1965.  Surface water samples were collected from seven stations on the Red River and 
four on the Rio Grande and analyzed for water quality parameters, major ions, arsenic, lead, 
and zinc. 

Laura B. Hagan et al. 
Investigations into Natural and Anthropogenic Sources of Metal Contamination, Red River, 
Northern New Mexico.  University of New Mexico  
Undated 

This report presents the results from an investigation of metals in the Red River.  The 
objectives of the report were to (1) determine if groundwater influenced by mine rock has a 
unique geochemical signature with respect to groundwater from natural scar areas, and (2) 
evaluate the variability of metals concentrations in shallow and deep groundwater in the area.  
Surface water samples were collected from two locations upstream of the Molycorp mill area 
and one location downstream of the mine area and analyzed for metals (Ca, Mg, Na, K, Al, 
Fe, Mn, and Zn), major anions (Cl, Br, NO3, and SO4), and alkalinity. 

New Mexico Environment Department 
Intensive Survey of the Red River and in the Vicinity of Red River, Questa Waste Water 
Treatment Facilities and the Molycorp Complex, Taos County, New Mexico Jan. 25-27, 1984 
June 1984 

This report presents a summary of a water quality survey conducted by NMED of the Red 
River from January 25 through 27, 1984.  Seven sites along the Red River and one located in 
the town of Red River wastewater treatment plant effluent channel were sampled six times 
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for physical and chemical parameters during a 45-hour period.  One site on Cabresto Creek 
was also sampled once at the end of the 45-hour period.  These samples were analyzed for 
water quality parameters, inorganics, major cations, and trace metals.  All river sites were 
sampled for fecal coliform at the end of the survey.  In addition, samples of 
macroinvertebrates were collected from sites upstream and downstream of the treatment 
plant outfall.  The report includes descriptions of the Red River Valley land usage, 
designated uses of the Red River, and water quality standards that apply to the designated 
uses. 

New Mexico Environment Department 
Water Quality Survey of the Red River, Taos County, New Mexico, April 15-17, 1985  
May 1986 

This report presents data collected during a three-day survey of the Red River along a 23-
mile section.  The objectives of the survey were to assess the water quality of the Red River, 
evaluate the biological integrity of the river, and determine if New Mexico water quality 
standards are being attained in certain stretches of the Red River.  Samples were collected 
from nine Red River sites, one site on Cabresto Creek, two Molycorp permitted outfalls, and 
the town of Red River wastewater treatment plant outfall and analyzed for water quality 
parameters, inorganics, major ions, trace metals, and fecal coliform.  Macroinvertebrate 
surveys were also conducted. 

New Mexico Environment Department 
Intensive Survey at the Red River, Taos County, New Mexico, Aug. 18-21, 1986  
October 1987 

This report presents data collected during a four-day survey conducted along a 23-mile reach 
of the Red River.  The objectives of the survey were to assess the water quality of the Red 
River by sampling both water and sediments, evaluate the biological integrity of the river, 
and to determine whether water or sediments in the Red River are toxic to biological species.  
Samples were collected from nine Red River sites, one site on Cabresto Creek, and the town 
of Red River wastewater treatment plant outfall and analyzed for water quality parameters, 
inorganics, major ions, trace metals, and fecal coliform.  Macroinvertebrate surveys were 
also conducted. 

New Mexico Environment Department 
Intensive Water Quality Survey of the Middle Red River, Taos County, Sept. 12 – Oct. 25, 1988 
May 1989 

This report presents data collected during an eight-day survey of a 25-mile reach of the Red 
River.  The objectives of the survey were to assess the water quality of the Red River by 
sampling both water and sediments, evaluate the biological integrity of the river, determine 
whether water or sediments in the Red River are toxic to biological species, and to quantify 
groundwater influx between Zwergle Dam and the Questa Ranger Station.  Samples were 
collected from eight Red River sites and four tributary sites (Goose Creek, Bitter Creek, 
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Pioneer Creek, and Columbine Creek) and analyzed for water quality parameters, inorganics, 
major ions, trace metals, and fecal coliform.  Macroinvertebrate surveys were also conducted. 

New Mexico Environment Department 
Intensive Water Quality Stream Surveys, 1992  
June 1993 

A section of this report presents data collected during 1992 from the Red River.  Samples 
were collected from eight Red River sites monthly from February to December and analyzed 
for water quality parameters, inorganics, major ions, trace metals, and fecal coliform.  
Macroinvertebrate surveys were also conducted. 

New Mexico Environment Department 
Red River Groundwater Investigation, Final Report  
March 1996 

This report presents a summary of a two-year Red River groundwater investigation 
conducted by NMED, and uses data collected by previous investigations conducted by 
Molycorp, NMED, and others.  The objective of the study was to evaluate groundwater 
quality and aquifer characteristics along the Red River in order to identify and eliminate 
impairment of both the aquifer and the designated uses of the river.  The report provides a 
discussion of potential groundwater-related non-point sources of pollution to the Red River, 
including mining-related sources of acid rock drainage (ARD), scar areas and debris flows 
that generate ARD, septic tank leachfield and liquid waste holding tanks in the upper Red 
River Valley, unlined sewage lagoons in Questa, and a leaking UST site in the town of Red 
River. 

New Mexico Office of the Natural Resource Trustee 
Red River Seepage Studies  
February 1996 

This report provides a comparison of seepage investigations conducted in 1965 and 1988.  
The intent of the report was to evaluate changes in the estimated groundwater discharge to 
the Red River in the vicinity of the Molycorp mine and relate these changes to the 
development of mine facilities, including the open pit, underground workings, and cave 
zones. 

New Mexico Office of the Natural Resource Trustee 
Geochemistry and Hydrology of the Red River Stream System Before and After Open-Pit Mining, 
Questa Area, Taos County, New Mexico  
September 1999 

This report describes a study which attempted to define the degree to which mining 
operations at the MolyCorp open-pit mine may be responsible for increased metals loading or 
impairment of the Red River.  The study measured and compared the effects of weathering 

108540



Molycorp Remedial Investigation Report 
Appendix 2.10-3 

Revision No. 1 
November 10, 2008 

Page 2.10-3-7 of 2.10-3-53 

 Appendix 2.10-3 
 Previous Investigations 

  2.10-3-7 

and metals transport on the stream system at key sites along the Red River in areas adjacent 
to both natural mineralization and the mine rock piles. 

Vail Engineering, Inc. 
A Geochemical Investigation of the Origin of Aluminum Hydroxide Precipitate in the Red River 
 June 1989 

This report documents an investigation into the origin of aluminum hydroxide precipitates in 
the Red River.  Seventeen surface water samples were collected from the Red River and 
tributaries and analyzed for aluminum, sulfate, TDS, TSS, alkalinity, turbidity, fluoride, and 
metals.  A reconnaissance of the Red River area to identify sources of aluminum inflow to 
the river was conducted for this study.  The report also reviews the fate and transport of 
aluminum in aquatic environments. 

Vail Engineering, Inc. 
Interim Report – Analysis of Acid Rock Drainage in the Middle Reach of the Red River, Taos 
County, New Mexico  
July 2000 

This report presents the results of surface water sampling at 23 stations along the Red River 
and 20 side flows (seeps and wells within the groundwater flow discharge paths) conducted 
in October 1999.  Measurements of flow, pH, conductivity, and temperature were performed 
in the field and the samples were analyzed for sulfate.  These data were used to develop 
water and sulfate loading balances and to assess the potential impact of the mining operations 
on sulfate loading to the Red River.  The report also compares flows and sulfate loads in the 
river for 1970 and 1999. 

Vail Engineering, Inc. 
Interim Study of the Acidic Drainage, the Middle Red River, Taos County, New Mexico  
July 1993 

Report on the study of the Middle Red River regarding the location and magnitude of sources 
of acidic drainage.  The investigation included an inventory of seeps and other potential 
sources of acidic drainage to the river and descriptions of the materials present in the mine 
rock piles and natural scar areas.  The report also reviews historical data regarding flow, 
aluminum, sulfate, total dissolved solids (TDS), total suspended solids (TSS) and alkalinity 
for the Red River.  The study attempts to evaluate the effect of Molycorp’s mining operation 
on the acidic drainage to the Red River; the contributions of aluminum, sulfate, and other 
constituents in the Red River from natural sources; and long-term variations in seepage and 
springs, controlled by precipitation cycles, that are possibly responsible for increases in 
sulfate and aluminum hydroxide concentrations observed in the Red River in recent years. 
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Woodward-Clyde 
Field Observations of the New Mexico Environment Department April 1994 Sampling Event at 
the Molycorp Questa Mine:  Questa, New Mexico  
June 1994 

Summary report of April 1994 field oversight by Woodward-Clyde of NMED’s field sample 
collection program.  The report documents sample locations, provides a discussion of field 
sampling procedures, and includes analytical results from split samples collected by 
Woodward-Clyde. 

Woodward-Clyde 
Field Observations of the New Mexico Environment Department June 1994 Sampling Event at 
the Molycorp Questa Mine:  Questa, New Mexico  
March 1995 

Summary report of June 1994 field oversight by Woodward-Clyde of NMED’s field sample 
collection program.  The report documents sample locations, provides a discussion of field 
sampling procedures, and includes analytical results from split samples collected by 
Woodward-Clyde. 

Woodward-Clyde 
Field Observations of the New Mexico Environment Department November 1994 Sampling 
Event at the Molycorp Questa Mine:  Questa, New Mexico  
March 1995 

Summary report of November 1994 field oversight by Woodward-Clyde of NMED’s field 
sample collection program.  The report documents sample locations, provides a discussion of 
field sampling procedures, and includes analytical results from split samples collected by 
Woodward-Clyde. 

Woodward-Clyde 
Red River Surface Water Investigation Report November 1995, Molycorp Questa Mine, Questa, 
New Mexico - Volumes I and II 
June 1996 

This report presents a summary of survey results from the Red River surface water sampling 
conducted by NMED in November 1995 from above the town of Red River to the USGS 
gauging station located below the Red River Fish Hatchery.  Purpose of sampling was to 
evaluate the water quality in the Red River during low flow conditions; characterize water 
quality of seeps, creeks, springs, and tributaries; and evaluate the river conditions from 
inflows to the Red River both above and below the Questa Mine.  Data collected by NMED 
in previous investigations were reviewed. 
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Woodward-Clyde 
Compilation of Molycorp’s Sample Data from Sample Splits with the New Mexico Environment 
Department Collected during the Expanded Site Investigation of the Molycorp Questa Mine, 
Questa, New Mexico 
September 1996 

This report presents the analytical data from surface water and sediment sampling events 
conducted on the Red River during April 1994, June 1994, November 1994, and May 1995; 
groundwater samples collected from nine wells on the mine site and three background wells; 
seep samples from ten locations; two surface water samples collected from Hansen Creek; 
and, waste rock, background soils, and scar material sampling conducted in June 1994.  The 
report also presents a summary of sampling, decontamination, and analytical methods used. 

108543



Molycorp Remedial Investigation Report 
Appendix 2.10-3 

Revision No. 1 
November 10, 2008 

Page 2.10-3-10 of 2.10-3-53 

 Appendix 2.10-3 
 Previous Investigations 

  2.10-3-10 

 

3.0 RED RIVER BIOLOGICAL ASSESSMENTS 

Chadwick Ecological Consultants 
Fall 1997 Data Addendum, Red River Aquatic Biological Assessment  
February 1998 

This data addendum presents the results from additional fish and invertebrate sampling 
conducted during September 1997.  Fish populations and benthic invertebrates were sampled 
at ten locations on the Red River.  The report also discusses fish population sampling by 
NMED at four sites on the Red River. 

Chadwick Ecological Consultants 
Red River Aquatic Biological Monitoring, 1998 
January 1999 

This report presents the results of fish and benthic invertebrate sampling performed in 1998 
at ten sites along the Red River and compares the results to those from previous years of 
sampling for this study. 

Chadwick Ecological Consultants 
Red River Aquatic Biological Monitoring, 1999 
January 2000 

This report presents a summary of aquatic biological population samples collected along the 
length of the Red River and annual monitoring results from fish and invertebrate sampling in 
1999. 

Chadwick Ecological Consultants 
Red River Aquatic Biological Monitoring, 2000 
April 2000 

This report presents a summary of aquatic biological population samples collected along the 
length of the Red River and annual monitoring results from fish and invertebrate sampling in 
2000. 

Chadwick Ecological Consultants 
Red River Aquatic Biological Monitoring, 2001 
April 2001 

This report presents a summary of aquatic biological population samples collected along the 
length of the Red River and annual monitoring results from fish and invertebrate sampling in 
2001. 
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ENSR Consulting and Engineering 
Aquatic Ecosystem Survey of the Red River, New Mexico  
December 1988 

This report provides the results of sampling at seven stations along the Red River conducted 
in October of 1988.  Samples were collected from just upstream of the Molycorp mill to the 
confluence of the Red River with the Rio Grande.  Benthic invertebrates and periphyton were 
sampled at each location, and measurements of pH, dissolved oxygen, temperature, and 
conductivity recorded.  The results were used to describe the density and number of taxa at 
each location and analyze the community conditions.   

Jacobi, G.Z., Smolka, L.R., and Jacob, M.D. 
Benthic Macro and Invertebrate BioAssessment of the Red River, New Mexico, U.S.A. 
August 1998 

This study reviewed the results of previous investigations on the aquatic conditions in the 
Red River.  The study assesses changes in the abundance and composition of the benthic 
macroinvertebrate community at locations along the Red River.  

Pennak, R. 
Aquatic Ecosystems of Red River, New Mexico, in October, 1976, A Comparison with Conditions 
in October, 1971.  University of Colorado  
November 1976 

The report presents details on the differences in physical and chemical conditions in the Red 
River between the two years. 

Pennak, R. 
Red River, New Mexico, Aquatic Ecosystems: March 1977 as Compared with 1971 and 1976.  
University of Colorado  
March 1977 

Six sampling stations were established along the Red River from the Molycorp mill area to 
the Fish Hatchery.  Parameters measured at each station included temperature, turbidity, 
suspended inorganic and organic matter, dissolved oxygen, total dissolved solids, the number 
of organisms per square meter, the biomass per square meter, and a description of the species 
composition.  The report compares the differences in physical and chemical conditions in the 
Red River measured in 1977 to conditions in 1971 and 1976. 

Pennak, R. 
Red River, New Mexico, Aquatic Ecosystems: March 1977 as Compared with October 1971 and 
October 1976.  University of Colorado  
November 1977 

This report discusses the aquatic ecology of the Red River with respect to observations along 
the river below the Molycorp plant following heavy road and excavating machinery 
operations at streamside coupled with stream disturbances involving the removal of 
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streamside trees and shrubbery.  Comparisons of data collected in 1971, 1976, and October 
1977 are made in the report. 

Pennak, R. 
Summary Comments on Aquatic Conditions in the Red River, New Mexico, in 1978 as compared 
to 1971-1977.  University of Colorado  
October 1978 

This report provides summary comments on aquatic conditions in the Red River in 1978 as 
compared to 1971-1977.  Comparisons of data collected in 1971, 1976, March 1977, and 
October 1977 are made in the report. 

Pennak, R. 
Summary Comments on Aquatic Conditions in the Red River on March 29-30, 1978.  University 
of Colorado  
October 1978 

This report provides summary comments on aquatic conditions in the Red River on March 
29-30, 1976.  Comparisons with data collected in 1971, 1976, 1977, and March 1978 are 
made in this document.   

Pennak, R. 
Summary of Aquatic Ecosystem Conditions in Red River (1971-1979) with Special Reference to 
Litigation at Santa Fe, Autumn, 1979 
September 1979 

This report provides a summary of ecosystem conditions in the Red River from 1971 to 1979.  
Two additional sampling stations were established in 1979. 

Pennak, R. 
Ecosystem Conditions in the Red River in the Late Summer of 1979: Effects of Abnormally High 
Runoff.  University of Colorado  
December 1979 

This report describes ecosystem conditions in the Red River in the late summer of 1979 and 
the effects of abnormally high runoff.   

Pennak, R. 
Aquatic Ecosystem Conditions in the Red River, New Mexico, in July, 1981.  University of 
Colorado  
1981 

This report documents the aquatic ecosystem conditions in the Red River in July 1981.  
Comparisons with data collected in previous years are made in this document. 
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Pennak, R. 
Aquatic Ecosystem Conditions in the Red River, New Mexico, in October, 1982  
January 1983 

This report documents the aquatic ecosystem conditions in the Red River in October 1982.  
Comparisons with data collected in previous years are made in this document. 

Pennak, R. 
Aquatic Ecosystems in the Red River, New Mexico:  A Summary of Conditions from 1971 to 
1982.  University of Colorado  
June 1983 

This report provides a summary of aquatic ecological conditions in the Red River from 1971 
to 1982. 

Pennak, R. 
Aquatic Ecosystem Conditions in the Red River, New Mexico, October, 1983  
January 1984 

This report documents the aquatic ecosystem conditions in the Red River in July 1981. 
Comparisons with data collected in previous years are made in this document. 

Red River Biological Assessments 
Chadwick Ecological Consultants.  1997.  Aquatic Biological Assessment of the Red River, New 
Mexico, in the Vicinity of the Questa Molybdenum Mine  
April 1997 

This report provides an assessment of aquatic biological conditions in the Red River in the 
vicinity of the MolyCorp Questa Mine.  The objective of the study was to evaluate the impact 
of the open pit mine and waste rock piles on the fish and benthic invertebrate populations of 
the Red River. 

Woodward-Clyde 
Red River, New Mexico, Benthic Macroinvertebrate Survey - December 1995 
1996 

This report summarized NMED’s study of a 17-mile reach of the Red River from above the 
town of Red River to downstream of the Red River State Fish Hatchery.  Benthic 
macroinvertebrate samples were collected from 12 stations for this study during December 
1995.  At each location, habitat parameters were recorded, including water depth, current, 
and temperature; substrate type; degree of embeddedness; and canopy cover.  The results 
were used to evaluate community structure, biotic conditions indices, taxa richness, and 
species diversity. 
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4.0 GEOLOGICAL REPORTS 

Carpenter, R.H. 
Geology and Ore Deposits of the Questa Molybdenum Mine Area, Taos County, New Mexico.  
In: Ore Deposits of the United States, 1933-1967: AIME Graton-Sales Volume 2, pp. 1329-1350 
1968 

This report describes the geologic setting and ore deposits of the Questa Mine area. 

Ishihara, S. 
Molybdenum Mineralization at Questa Mine, New Mexico, USA  
1967 

This report describes the molybdenum mineralization at the Molycorp Questa Mine.  The 
report discusses the geologic setting, rock chemistry of the major rock types in the area, 
regional geologic structure and alteration, and the structure, wall-rock alteration, and 
mineralogy of the ore deposits at Questa.   

Martineau, M.P., Heinemeyer, G.R., Craig, S.D. and McAndrews, K.P. 
Geological Report – Questa Project 1975-1977.  Questa Molybdenum Company  
December 1977 

This report presents a discussion of the geology of the mine area.  Topics discussed include 
the intrusion of peralkaline aplites, granites, and rhyolites into the volcanic pile, the 
distribution of economic molybdenum mineralization at Questa, alteration patterns in and 
around the molybdenum mineralization, and structural controls on ore emplacement. 

McKinley, P. 
Geology of the Questa Quadrangle, Taos County, New Mexico  
1957 

A description of the geologic history, geology, and mineral deposits of the southwestern 
quarter of the Taos Range of the Sangre de Cristo Mountains is provided in this report. 

Meyer, J.W. and R.W. Leonardson 
Geology of the Questa Mining District: Volcanic, Plutonic, Tectonic and Hydrothermal History.  
New Mexico Bureau of Mines and Minerals Resources Bulletin.  145 pp.  
1991 

This report discusses the volcanic, plutonic, tectonic, and hydrothermal history of the Questa 
Mine area.  Topics discussed include the important structural features that control 
molybdenum mineralization in the district. 
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Schilling, J.H. 
Geology of the Questa Molybdenum (Moly) Mine Area, Taos County, New Mexico.  State Bureau 
of Mines and Minerals Resources, N.M. Institute of Mining and Technology, Campus Station. 
Socorro, N.M.  Bulletin 51.  87 pp.  
1956 

The report discusses the local structural geology and stratigraphy, provides a detailed 
description of the molybdenum deposits as related to regional geology, and discusses 
methods of ore exploration.  A history of the Questa Molybdenum mine is also presented. 
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5.0 MINE ROCK INVESTIGATION REPORTS 

5.1 Mine Rock Reports 
Geothermal Surveys, Inc. 
Results of the Geophysical Investigations in the Upper Capulin, Sugar Shack and Portal Springs 
Areas Red River Valley, Taos County, New Mexico  
1997 

This report presents the results of a geophysical investigation conducted at the Molycorp 
Mine site and concentrated in three areas:  Upper Capulin Canyon, Sugar Shack West, and 
Portal Springs.  The purpose of the investigation was to define the configuration of bedrock 
and overlying sediments so that seepage capture systems could be designed for optimum 
performance. 

Robertson GeoConsultants, Inc. 
Interim Report: Questa Waste Rock Pile Drilling, Instrumentation and Characterization Study.  
Report No. 052007/1  
September 1999 

This interim report describes the nature of, and early results from, drilling of nine boreholes, 
geochemical and geotechnical characterization, and drill hole instrumentation for the Spring 
Gulch, Sugar Shack West, Sugar Shack South, and Capulin mine rock piles at the Questa 
Mine.  The objectives of the investigation are to evaluate (1) potential acid rock drainage 
(ARD) from the mine rock piles, (2) the kinetics of acid generation by the various mine rock 
types, (3) oxygen flux in the piles, (4) the kinetics of leaching and the nature and solubility of 
the reactant products, (5) infiltration rates through the piles, and (6) neutralization potential 
of the mine rock materials.   

Robertson GeoConsultants, Inc. 
Progress Report: Questa Mine Rock Pile Monitoring and Characterization Study.  Report No. 
052007/3  
March 2000 

This progress report describes two additional boreholes drilled in natural scar areas and 
presents paste pH, acid-base accounting, neutralization potential, acid titration, and Method 
1312 Synthetic Precipitation Leach Test results from 11 boreholes drilled for this study.  The 
report also provides a preliminary evaluation of temperature gradients, pore space oxygen 
and carbon dioxide, moisture content, paste pH, and conductivity within the mine rock piles.  
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Robertson GeoConsultants, Inc. 
Progress Report: Results of Phase 1 Physical Waste Rock Characterization, Questa Mine, New 
Mexico. Report No. 052007/4  
June 2000 

This report describes the field methods for the investigations of the mine rock piles and 
provides the results of in-situ density, infiltration, and moisture content testing and laboratory 
geotechnical testing. 

Steffen Robertson & Kirsten 
Questa Waste Rock Investigation Waste Pile Instrumentation As-Built Report.  SRK Project 
Number 09215  
September 1999 

The report contains detailed descriptions of the field drilling procedures, sample collection 
and handling procedures, and the placement of borehole instrumentation for pore gas, 
temperature, and humidity measurements.  Data from initial paste pH, paste conductivity, and 
moisture content testing of borehole samples is also presented.  The report contains logs for 
each borehole that show the depths of the thermistors and gas sampling points. 

5.2 Covers/Borrow Material 
Golder Associates 
“2003 Test Plot Construction Summary Report, Questa Mine, Molycorp, Inc.”  
March 2004 

This report documents construction activities, construction quality assurance (CQA) 
monitoring and testing, and record surveying associated with the construction for the 2003 
test plots.  The test plots designed for the Capulin and Goathill North Overburden piles were 
not constructed in 2003 due to ongoing technical studies in the Goathill North area. 

The construction work included: 

• Leveling and cross-ripping subgrade for:  

- Six flat platform test plots at Blind Gulch and Sulphur Gulch, and, 

- One platform demonstration test plot at West Blind Gulch. 

• Grading and subgrade ripping for:  

- Nine sloped test plots a the Blind Gulch and Middle Overburden Piles on 
approximately 3H:1V composite slopes;  

- Six sloped test plots at the Spring Gulch and Blind Gulch Overburden Piles on 
approximately 2H: 1V composite slopes; and, 

- One sloped demonstration test plot at the Blind Gulch Overburden Pile on a 3H: 1V 
composite slope. 
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• Screening, hauling, placing, and grading approximately: 

- 72,900 cubic yards (cy) of 8-inch minus cover material from the Spring Gulch 
Overburden Pile area; and, 

- 2,028 cubic yards (cy) of 4-inch minus cover material from the Spring Gulch 
Overburden Pile area. 

• Excavation, installation and backfilling of four lysimeters with associated instrumentation 

Work for the surface water control features included: 

• Construction of five down-chute channels; 

• Installation of 1,286 linear feet of silt fence; 

• Installation of 206 straw bale check dams; and,  

• Construction of 3,005 linear feet of toe drainage ditches lined with three-inch minus 
gravel to prevent erosion at the toe of the test plots.   

Installation of the lysimeters included excavation and backfilling of subgrade materials to 
install the barrels; placement of granular filter material and discharge pipe; installation of the 
access manholes, with associated tipping-bucket rain gauges; and, installation of 
temperature-suction probes and related data loggers.   

Golder Associates 
“Fourth Monitoring and Modeling Report for Infiltration Test Plot Study, Questa Mine, New 
Mexico”  
April 2005 

In the summer of 2000, Molycorp began this study with the construction and instrumentation 
of four infiltration test plots.  The installation and construction of these test plots is 
summarized in the as-built report completed by Robertson Geo-Consultants (RGC 2000b).  

The “Fourth Monitoring and Modeling Report for Infiltration Test Plot Study,” by Golder, 
summarizes the climate and lysimeter monitoring data, as well as the soil-atmosphere 
modeling.  The objectives of this report were to measure the climatic conditions at the site, 
measure in situ material properties (characteristic curves), and calibrate a soil-atmosphere 
model to predict the net infiltration rates at various representative locations throughout the 
Questa mine site. 

The lysimeters were monitored during the following years: 

• Year 1 – April 10 through July 23, 2001, 

• Year 2 – July 24, 2001 through July 24, 2002,  

• Year 3 – July 25, 2002 through July 25, 2003, and 
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• Year 4 – July 25, 2003 through July 24, 2004. 

The four platform lysimeter plots allow for comparison of environmental parameters 
including rock slope angles, cover thickness, and density of nurse trees.  Molycorp was 
initially going to study these test plots for one year; however, after the first year, outflow had 
only been recorded at two of the four platform lysimeter test plots.  Consequently, Molycorp 
continued to monitor the test plots.   

This report concludes that a clear relationship between the first four years of monitoring 
could not be established.  Additionally the data from the four platform tests continues to vary 
significantly in terms of outflow recorded at the base of the lysimeters.  Outflow readings 
from the first year to two years were most likely influenced by initial conditions related to 
test plot construction and therefore may underestimate the “true” rate of net infiltration into 
an undisturbed mine rock profile. 

According to this report, an average net infiltration is difficult to determine because of the 
observed high variability in net infiltration from season to season as well as from year to 
year.  Additionally, this report suggests that the test plot study be continued in an uncovered 
state for a minimum of one more year.   

Golder Associates 
“Mine Rock Water Balance Study, Questa Mine, New Mexico”  
June 2005 

For this ongoing study, generalized water balance calculations for each of the mine rock piles 
were performed. A sensitivity analysis was conducted for net infiltration considering 
variations in precipitation, potential evaporation, and material properties across the mine site.  
A climate analysis was conducted and determined reasonable ranges of parameters measured 
at the mine site, as well as empirical relationships between climate parameters and site-
specific factors that could be used to extend the measured climate sets to mine areas where 
climate had not been measured.  A synthetic climate data set was generated for the 
infiltration modeling using the full period of record at Red River with five precipitation 
periods of interest.  These periods included the wettest year on record, the year with the 
wettest winter and the year with the wettest summer, the wettest 5-year period, and an 
average 5-year period.  The results of the sensitivity simulations using this synthetic climate 
data set were then analyzed to determine the effects of precipitation, potential evaporation 
(PE), and material properties on predicted net infiltration.  The sensitivity analysis 
concluded:   

• PE calculated with the PM method is generally 15 to 25% lower than the PE calculated 
with PT method; 

• The only climate parameter that has a significant effect on calculated PE is net radiation; 

• The direct effect of elevation on PE is very small; 
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• For the purposes of the sensitivity analysis, the only climate parameters that has a 
significant effect on PE is net radiation; and,  

• In as much as net radiation exhibits a strong relationship to elevation, net radiation was 
varied by elevation to compute PE for the water balance models, as discussed further 
below. 

A sensitivity analysis was performed to demonstrate the range of potential results based on 
variability or uncertainty in data and assumptions used to build the model.  The sensitivity 
analysis suggests that the predicted net infiltration from the water balance calculations could 
vary by as much as a factor of 2 due to seasonal variations in precipitation. 

A separate set of simulations was completed as input to water balance calculations for each 
of the mine rock piles at the mine.  Two sets of calculations were completed, one with a 
moderate precipitation climate set and one with a high precipitation climate set.  The mine 
rock piles were spatially discretized based on elevation, longitude, and material properties. 
The discretized areas for each mine rock pile were used with the simulation results to 
compute net infiltration, runoff, and evaporation for each rock pile.  The results from the 
water balance calculations underscore the conclusions of the sensitivity analysis, namely that 
no simple relationship can be determined between precipitation and net infiltration.  In other 
words, many factors including precipitation influence net infiltration. 

The water balance calculations for the mine rock piles indicate the long-term average 
infiltration ranges from 1.6 to 3.1 inches per year while the average infiltration over the life 
of the mine rock piles ranges from 1.7 to 3.5 inches per year.  The maximum annual 
infiltration ranged from 4.9 to 7.9 inches and did not occur in the same year of maximum 
precipitation.  For water management purposes the long-term average net infiltration across 
the entire mine site ranges from 76 to 102 gpm while the maximum annual rate is predicted 
to range from 227 to 270 gpm.  Compared to the volumes of water pumped for water 
management purposes, these net infiltration rates are relatively small.  Infiltration rates for 
closure conditions after construction of a cover and vegetation establishment are likely to be 
substantially lower due to increased evaporation and transpiration.   

Robertson GeoConsultants, Inc. (RGC) 
“Progress Report on Questa Waste Rock Investigation:  Workplans for Routine Monitoring 
Geochemical and Physical Characterization”  
November 1999 

This report reviewed the mining history and mine rock pile composition at the Questa Mine.  
Additionally, this report summarizes a Phase 1 drilling and sampling program and 
installation and monitoring of instrumentation.  As part of the Phase 1 drilling program nine 
boreholes were drilled in the mine rock piles with mine rock samples taken at five-foot 
intervals. 

108554



Molycorp Remedial Investigation Report 
Appendix 2.10-3 

Revision No. 1 
November 10, 2008 

Page 2.10-3-21 of 2.10-3-53 

 Appendix 2.10-3 
 Previous Investigations 

  2.10-3-21 

Robertson GeoConsultants, Inc. (RGC) 
“Progress Report: Questa Waste Rock Pile Monitoring and Characterization Study”  
March 2000 

This progress report was submitted as part of the original development of a closeout plan.  
Nine boreholes were drilled in Spring Gulch, Sugar Shack South, Sugar Shack West, and 
Capulin Mine Rock Piles.  In summary, the progress report states that the only one drill hole, 
WRD-1, out of the nine that were drilled in the mine rock piles is completely non-acid 
generating.  The acid-base accounting (ABA) results for WRD-1, located in Spring Gulch, 
indicate uncertainties for the potential for acid generation.  WRD-3 through WRD-7, located 
in Sugar Shack South and Sugar Shack West, demonstrate intervals of NAG material; 
however, all are classified as potentially acid generating.  WRD-3 through WRD-7 were 
difficult to identify distinct lithological zones.  In general, many of the temperature profiles 
suggest soluble amounts of contaminants present in the mine rock piles are evaporating 
rather than leaching out of the rock piles.  Additionally, no free water was observed during 
drilling or during subsequent monitoring.   

Robertson GeoConsultants, Inc. (RGC)  
“Mine Site Borrow Materials and Rooting Zone Investigation, Questa Mine Site, New Mexico” 
November 2000 

This borrow and root zone investigation was completed during the initial phases of 
development of a closeout plan.  A rooting zone investigation is included in this study to 
evaluate rooting depth requirements for cover layers (borrow material).  The cover layers 
serve as an erosion layer and potentially an isolation layer for underlying acid-generating 
mine rock and support vegetative growth.  The potential borrow materials discussed and/or 
evaluated as part of this study included the topsoil in the mill and plant site area, debris flow 
colluvium and alluvium along the Red River and tributary valleys, mine rock from the Spring 
Gulch mine rock pile, alluvial material in the vicinity of the Questa Tailings Storage Facility, 
and existing and future tailings material of the Questa Tailings Storage Facility.  A definitive 
volume of material required for the mine site had not been developed because the cover 
system itself had not been designed.  Additionally, the required volume of material was 
determined at the time of this study.   

This report indicates that the alluvial material near Questa and north of the Questa Facility 
would be the least desirable in terms of transportation costs and the impact to the Village of 
Questa.  

The fan areas of Goathill Gulch and Capulin Canyon are not ideal because the debris flow 
material is vertical and laterally constrained with distance away from the State Highway 38.  
The Questa Tailings Facility borrow material investigation indicated the land immediately 
north of the Tailings Facility was appropriate borrow material.  However, the feasibility of 
purchasing the land may pose a significant constraint and the size of the disturbed area would 
need to be considered.   
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The report states that only the coarse and intermediate tailings would be suitable as a cover 
material at the mine site.  This report also suggests an economic and technical feasibility 
study be performed calculating a realistic volume of tailings that could be used as a cover.  

This report indicates that the Spring Gulch Mine Rock Pile primarily consists of non-acid 
generating (NAG) mine rock and initial estimates indicated sufficient volume.  Additionally, 
the initial laboratory analyses indicate appropriate characteristics to use as the cover layer. 

Robertson GeoConsultants, Inc. (RGC)  
“Water Balance Study for Questa Mine, New Mexico”  
November 2000 

This report by RGC was written as a part of ongoing work under a work plan for a 
Comprehensive Hydrological Balance submitted by Molycorp on January 31, 2000.   

The objectives of this study were to develop an annual water balance for the underground 
mines from 1983 to 1999 and to determine the amount of mine-affected runoff that is 
captured by the underground mines.    

Two different water balance analyses were performed.  The first was applied to the 
underground mine workings and focused on the movement and storage of water around the 
mine development, the magnitudes of the various sources of water to the underground mine, 
and illustrated how the water balance of the underground mine has changed with the 
implementation of various water management measures at the mine site.  The second analysis 
was done to determine the proportion of mine rock pile drainage that is captured by the 
underground mine.   

The water balance analyses indicated the following: 

• The dewatering rate is greater now than it was prior to the mine being flooded by about 
100 gallons per minute (gpm).  This increased dewatering rate is probably the result of 
the Capulin Canyon seepage collection system, plugging of the Moly Tunnel with a 
concrete bulkhead, and increased capture of runoff by the cave zone in Goathill Gulch. 

• The largest component of inflows to the underground mine during 1983 to 1999 was the 
funneling of surface runoff into the open pit and the cave zone. 

• The long-term contribution from surface water sources would become an important 
component if the water management at the mine remained the same as it was in 1999.  

• The lower bound analysis estimated that the underground mine collects 38% of the total 
yield from the mine rock piles. 
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Robertson GeoConsultants, Inc. (RGC) 
“As-Built Report Infiltration Test Plots for Mine Rock Piles.”  RGC Report No. 052008/11 
November 2000 

This study is part of the Water Balance Study Work Plan for the mine site.  The original 
scope of work was changed from closed lysimeters to free-draining lysimeters for all test 
plots installed at the mine site.  This report satisfied the requirement to submit an as-built 
report 60 days after the construction and instrumentation of the test plots.  The principle 
objective of this study is to collect site-specific data for estimating the net infiltration rate. 

A total of three primary stations and three secondary systems were instrumented.  At each 
primary station an instrumented lysimeter (filled with mine rock from that location) and a 
detailed weather station was set up.  At the secondary stations in-situ monitoring (of soil 
moisture) combined with precipitation and gaging would be performed.  At each test plot site 
a representative area was selected and a foot print area of approximately 15 ft. x 15 ft. was 
staked out and excavated to an approximate depth of about 8 ft.  Representative samples of 
all mine rock to be used as backfill of the four lysimeter test plots were taken during 
construction of the test plots.   

SRK Consulting 
“Questa Waste Rock Investigation Waste Pile Instrumentation As-Built Report”  
September 1999 

This report describes the field drilling and installation program and presents as-built details 
for instrumentation installed at the Questa Mine as part of the mine rock investigation.  A 
series of nine drill hoes was completed in the mine rock piles at Questa between July and 
August of 1999.  During drilling, geology was logged and continuous sample collection was 
undertaken.  Upon reaching the foundation of the mine rock piles, instrumentation was 
installed to enable monitoring of internal temperature and the oxygen concentration, carbon 
dioxide concentration and humidity in mine rock pile pore gas.  This report contains detailed 
descriptions of the field drilling procedures, sample collection and handling, placement of the 
instrumentation and drill hole backfilling.  Data from initial paste pH, paste conductivity and 
moisture content testing of drill hole samples is also presented. 

URS Corporation 
“Molycorp Questa Mine Site-Wide Comprehensive Hydrologic Characterization Report”  
March 2001 

This report was submitted as part of Discharge Permit DP-1055.  This report contains a 
description of:  

• All historical and current potential sources of groundwater contamination including mine 
rock piles, subsidence zones, the open pit, the mill site (including the historic tailings at 
the mill site), pipeline spills, contaminated surface water sediments, maintenance areas, 
landfills, and chemical storage areas;  
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• An assessment of groundwater quality for all aquifers; 

• A description of the groundwater flow conditions at the site, including flow directions 
and gradients, elevations, and hydraulic properties; 

• Evaluation of the extent of the capture zone created by dewatering of the underground 
works; 

• Identification of all stream reaches where groundwater is currently discharging to the Red 
River; 

• A seep and spring inventory; 

• The effect of geologic structure on groundwater flow in the mine area; and, 

• Maps depicting seasonal variations in groundwater flow parameters and gaining and 
losing reaches of the Red River. 

URS Corporation 
“Draft Addendum 2 Rock Pile Characterization Work Plan”  
May 2005 

This work plan was completed to address a request from EPA for additional data needs to 
further assess the nature and extent of the groundwater contamination found in the colluvial 
materials under the front rock piles at the Questa Mine.  EPA stated that mineralogy and 
leachability of the front rock pile material, scar material, and underlying colluvium and 
bedrock from the drill chips and cores could provide some understanding of the colluvium 
and bedrock from the drill chips and cores could promote understanding of the water-rock 
interactions and potential impact to groundwater.  The analyses are anticipated to provide 
some understanding of the water-rock reactions and the potential impact to groundwater.     

5.3 Vegetation 
Please see Section ______ for the summaries of the following reports that discuss vegetation: 

• Golder Associates, 2005. “Fourth Monitoring and Modeling Report for Infiltration Test 
Plot Study, Questa Mine, New Mexico.” April 2005. 

• Golder Associates, 2004.  “Test Plot Construction Summary Report”, March 2004. 

• RGC 2000c, “As-Built Report – Infiltration Test Plots for Mine Rock Piles,” RGC Report 
No. 052008/11, November 2000. 

• Buchanan Consultants.  2004.  Subsistence Reclamation. 
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Golder Associates 
“Test Plot Work Plan, Questa Mine, Molycorp, Inc.”  
June 2003 

This Work Plan was submitted in accordance with Permit Revision 96-2 to Permit No. 
TA001RE Condition SS to ZZ issued to Molycorp by the MMD for the Questa Mine and 
Mill Site.  The goals and objectives of the test plot program include: 

• Development of a PMLU capability (forestry) similar to that of the surrounding area; 

• Provision of a geotechnically stable and erosion resistant surface; and, 

• Protection of surface and groundwater resources, including the reduction of infiltration to 
the maximum extent practicable.   

Based on site characterization studies soil, Spring Gulch materials were chosen for the cover 
material with thicknesses ranging from one to three feet.  This range of cover material 
thickness for the test plots was chosen based on: 

• One-foot depth was based on industry reclamation precedent at metal mines throughout 
the western United States and internationally. 

• There is no significant benefit to vegetation by adding additional soil cover material.  The 
grasses will be unaffected by soil cover depth greater than 2 to 3 feet. 

• Previous studies demonstrate coniferous trees will not only grow in the low pH mine rock 
material, but actually demonstrate increased survival and growth on the low pH 
substrates than the more neutral material. 

• The results of infiltration modeling conducted by URS (2001) indicate an insignificant 
benefit to reducing net infiltration by increasing the cover thickness beyond 1 foot. 

Two general types of test plot studies are included in the test plot program.  One study 
evaluates vegetation performance on sloped plots by evaluating soil cover depth, planting 
rates, and slope configuration.  The second study evaluates vegetation performance on level 
areas.  In addition, demonstration plots were established to evaluate alternative cover 
material and several fertilizer and organic amendments. 

5.4 Erosion 
Please see Sections 1.0 and 2.0 for the summaries of the following reports that pertain to 
erosion: 

• Golder Associates, 2004.  “Test Plot Construction Summary Report”, March 2004. 

• Golder Associates, 2003. “Test Plot Work Plan”, June 2003.  

• RGC 2000c, “As-Built Report – Infiltration Test Plots for Mine Rock Piles,” RGC Report 
No. 052008/11, November 2000. 
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5.5 Stability 
Norwest Corporation  
“Goathill North Slide Investigation, Evaluation and Mitigation Report”  
January 2004 

This report contains an evaluation of active land sliding at Questa Mine’s Goathill North 
Rock Pile and provides a feasibility level mitigation design for controlling these foundation 
sliding movements.  In June 2003 this work was initiated after concerns were raised by the 
State-appointed Stability Review Board (SRB).  The SRB was concerned about potential 
down-valley risks associated with the foundation shearing movements.  In order to 
investigate the sliding mechanism and to address the SRB’s concerns, a comprehensive field 
investigation was carried out from July 24 to October 15, 2003.  During the field 
investigation, 23 test holes were drilled on the Goathill North Mine Rock Pile and five test 
holes were drilled on the Capulin Mine Rock Pile.   

At the time of this report, no foundation movements had been detected at Capulin.  At the 
Goathill North Mine Rock Pile, the geometry and displacement vectors indicated that the 
landslide can be classified as a “translational slide” and that the velocity class is “very slow” 
according to criteria proposed by Cruden and Varnes (1996).   

The design for Goathill North Mine Rock Pile includes an interim erosion control system for 
controlling runoff on the re-graded surface based on the 100-year return period storm event 
plan.  The two- and three-dimensional analyses that were performed for the design of the re-
grading plan of Goathill North confirm a FOS greater than 1.2, which satisfies the stability 
criteria. 

Reference:  Cruden, David M. and Varnes, David. J., 1996.  Landslide Types and Processes 
(Chapter 3) in Landslide Investigation and Mitigation, Special Report No. 247, 
Transportation Research Board. 

Norwest Corporation  
“Draft Questa Roadside Rockpiles: 2005 Operational Geotechnical Stability Evaluation, Part I: 
Geotechnical Evaluation”  
April 2005 

This report summarizes the geotechnical site investigation results, laboratory test data, and 
geotechnical analyses of the Sugar Shack South, Middle Pile, and Sulphur Gulch South Mine 
Rock Piles.  This report was presented in advance of the Failure Mode Analysis (FMA) 
meeting that was scheduled for April 26 to 28, 2005.   

This report describes a field investigation that was performed, instrumentation results, 
laboratory test results, potential failure modes, geotechnical performance observations, and 
the results of the geotechnical analyses.  The field investigation that was carried out between 
June and December 2004 consisted of the following: 
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• Drilling 16 boreholes and installing instruments.  

• Installing eight slope inclinometers to monitor lateral deformations of the rock piles 
bringing the total number of inclinometers to 12. 

• Installing 22 piezometer tips to measure pore water pressures within and immediately 
below the rock piles. 

• Excavating 45 test pits to determine the nature of the surficial rock pile materials. 

• Measuring temperature profiles with depth in 14 boreholes. 

• Performing borehole geophysics on several slope inclinometers to look for evidence of 
clay layers. 

To assist with the FMA process and to guide the data collection and analyses, Norwest 
identified potential failure modes and triggers.  The potential failure modes included deep-
seated failures, intermediate depth rock pile slumping, shallow failure modes, and certain 
triggering events (i.e., rising water table, earthquake, rock pile strength reduction).  

The field investigation, laboratory results, geotechnical observations, and results of 
geotechnical analyses indicate the following: 

• The rock piles consist of primarily granular material with strength properties similar to 
naturally occurring sandy gravels and gravelly sands.   

• The slope inclinometers indicate the rock piles are creeping downslope at a constant rate 
of about 0.5 inch per year but did not reveal any distinct shear planes or zones.  

• The piezometers indicate that the rock piles are unsaturated.   

• The laboratory results indicate consistent bulk properties, and they can be considered 
geotechnically homogenous.   

• Storm water infiltration is only an issue for very shallow instabilities. 

• During large rainstorms materials will continue to move downslope presenting a hazard 
to people working on the rock piles. 

• The large toe berms at the base of Sugar Shack South and Middle Rock Pile are sufficient 
to contain shall instabilities. 

URS Corporation 
“Mine Rock Pile Erosion and Stability Evaluation Questa Mine”  
April 2001 

This report provides the results of the investigations and evaluations as of April 2001.  The 
approach to the mine rock pile stability and erosion evaluations included the following 
activities: 
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• Existing performance reconnaissance, 

• Geotechnical and geochemical field and laboratory investigations, 

• Site-specific seismic hazards evaluation, 

• Geotechnical and erosion model development, and, 

• Performance analyses of erosion and stability. 

Based on the numerous activities and extensive investigations, both past and ongoing, and 
the analyses and evaluations of the Questa mine rock piles, the report concludes the 
following: 

• The mine rock piles are heterogeneous mixture of soils and rock, characterized by 
irregular, discontinuous layers.  Groundwater measurements and analyses indicated 
groundwater is located at the base of the piles. 

• The stability analyses performed did not indicate any mass instability with the exception 
of Goathill North. 

Surface water is being captured from active mine areas as part of the storm water 
management system. 

5.6 Subsidence 
Agapito Associates, Inc. (Agapito) 
“Predictive Subsidence Modeling and Field Verification Questa Mine”  
December 2004 

As part of the February 2003, development of the Closure/Closeout Workplan for the 
Subsidence Zones, Agapito studied the following: 

• Magnitude and duration of subsidence, 

• Final surface configuration after subsidence ceases, 

• The time that reclamation personnel can safely enter the subsidence areas. 

• The impacts of subsidence. 

Post-closure subsidence is defined by three zones of disturbance characterized by the degree 
of surface subsidence.  The three zones are: 

• Primary Subsidence Zone – The primary subsidence zone will occur above the D and F2 
orebodies and is characterized by vertical and lateral mass movement greater than 10 feet.  
Additionally, the primary subsidence zone is characterized by “discontinuous” movement 
that results in disturbance of the original rock mass, including rubbilization, flow, and 
mixing of the rock mass. Within the primary subsidence zone, and above the Goathill 
orebody, a depression, or glory hole, was created due to topography and is called the 
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Goathill Glory Hole.  The Goathill Glory Hole is a captive basin within the lower portion 
of the Goathill drainage.  Primary subsidence will transition to future primary subsidence 
on the periphery of the “discontinuous” movement to “continuous” movement.  
“Continuous” movement will result in partial disintegration of the rock mass including 
pervasive cracking, block toppling and rotation, sliding, slumping, and the formation of 
escarpments.  No glory holes are expected to develop within the future primary 
subsidence zone.    

• Zone of Relaxation – A zone of relaxation will develop beyond the primary subsidence 
zone and is characterized by subsidence on the order of magnitude of 1 to 10 feet at the 
margin of the primary subsidence zone to a fraction of an inch at the relaxation limit.  
The surface will remain primarily undisturbed in the zone of relaxation.  At the limit of 
zone of relaxation, surface disturbance is typically no longer visually discernable. 

• Zone of Deformation – Zone of deformation is common to both the existing Goathill 
Subsidence Area and the Future Subsidence Areas and is characterized by vertical and 
lateral movement less than a foot.  The zone of deformation occurs past the zone of 
relaxation and is unlikely to result in disturbance to pre-existing vegetation. 

The timing of subsidence will occur in two stages: 

• During an active phase concurrent with extraction or soon after  

• During a residual phase sometime after mining is completed. 

Case studies suggest that major subsidence effects, including cracking, tilting, and mass 
wasting into the primary subsidence, can continue from months to years after the completion 
of mining and are largely controlled by the cave consolidation.  Based on experience and 
observations to date at Goathill, it is reasonable to expect that the majority of residual 
subsidence will develop, and that the rates of surface movement will significantly diminish 
within 10 years after mining is completed in each orebody.  Expectations are that the rates of 
surface movement will decrease to low enough levels within 5 years after mining to allow 
limited access by trained mine personnel to all but the most unstable parts of subsidence. 

Buchanan Consultants, Inc. 
“Subsidence Reclamation”  
November 2004 

Buchanan Consultants studied the areas of subsidence in regards to reclamation as part of the 
Closure/Closeout Work Plan for the Subsidence Areas.  The Subsidence Reclamation report 
addressed the Questa Mine’s subsidence issues by addressing reclamation of the Goathill 
Subsidence and Future Subsidence Areas.  This report concludes that the vegetation at the 
Questa Mine is unaffected by subsidence or it easily regenerates.  Additionally, the report 
concludes: 
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• The subsidence area of greater than 10 feet will either have vegetation survival, 
vegetation regeneration, or virtually no vegetation.  These latter areas are the escarpments 
with slopes greater than the angle of repose.  The escarpment may be composed of 
primarily colluvium, which rapidly weather and become vegetated within 20 years or 
they are composed of primarily bedrock, which slowly weather and may not become 
vegetated in the next century.  Changing the escarpment would negatively impact a much 
larger area than if they were left to naturally weather.   

• The no vegetation areas comprise the bedrock escarpments.  They are not likely to 
become vegetated, even in the next hundred years, until they experience substantial 
weathering.  Human-influenced modification of these escarpments would result in a 
greater impact on the ecosystem than if they are left to naturally decompose and form 
soil.  Similar natural escarpments occur both on and offsite.   

In general, the mitigation process will be similar for both the Goathill and future subsidence 
areas, with a more rapid response of vegetation on the escarpments.  The zones of relaxation 
and deformation will recover similar to the existing Glory Hole.  The results are expected to 
be a fully functioning self-sustaining ecosystems established within 20 years after mining is 
complete.   

SRK Consulting 
“Hydrogeologic Characterization of the Caving Induced Subsidence Areas”  
July 2004 

As part of the Closure/Closeout Workplan for the Subsidence Zones, SRK studied the 
hydrogeologic characterization of the caving induced subsidence areas.  The hydrogeologic 
characterization included: 

• Compiling water level and underground dewatering data and reviewing previous 
hydrogeologic investigations,   

• Performing an underground reconnaissance, 

• Collecting quarterly inflow samples and performing analyses to identify geochemical 
signatures, and  

• Correlating surface topography and water level data to explain the groundwater cone of 
depression.  

The study concluded that the Goathill subsidence features a physical depression that is a 
surface water captive basin and provides drainage to the underground workings.  The inflow 
monitoring program determined that the subsidence zone appears to be controlled by a 
fissure or fissures.  It was determined that the capacity of fissures is greater than the amount 
of water supplied by surface flow.  Additionally, it appears that the permeability for the 
subsidence zone is within the range of known values for bedrock.  Water quality monitoring 
from the studies performed for this report indicates that the subsidence zone is acting as a 
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passive treatment system with buffering capabilities.  Over time recharge is expected to 
decrease as the caving induced subsidence matures.   

SRK Consulting 
“Surface Water Flow Analysis Existing and Post-Closure Subsidence Conditions”  
October 2004 

The objective of this study was to assess the changes in surface water runoff from existing 
conditions to mature subsidence conditions and to aid in the design of future surface water 
flow structures (as appropriate).  The existing and post-subsidence conditions were based on 
a storm event that occurred in September 2003 when approximately 1.1 inches of rain fell 
over a 24-hour period.  The Hydrologic Engineering Center Hydrologic Modeling System 
(HEC-HMS) runoff model was used to assess these changes and indicated: 

• Sub-basin areas, slope, and subsequent peak discharges did not change significantly from 
existing conditions to mature subsidence conditions in the Goathill basin. 

• Surface water runoff from Sub-basin GH-1, above the Narrows, contributed 
approximately 44 percent of the peak discharge recorded at flume F2; therefore existing 
plans to divert surface water from Sub-basin GH-1 out of the Goathill basin will 
substantially reduce the volume of surface water runoff to the Goathill glory hole. 

• Sub-basin areas increased in Slick Line Gulch due to encroachment of the subsidence 
zone; however, peak discharges decreased due to the decrease in average slope in each 
sub-basin. 

• The basin area of the open pit increased as a result of future subsidence; however, the 
change was less than 1 percent and was not significant in terms of predicted surface water 
runoff. 

SRK Consulting 
“Subsidence Investigation – Geologic Mapping and Cross Section Project”  
November 2004 

The geological work performed for this report was done as part of the program to 
characterize the formation and extent of the subsidence zones.  In 2003 and 2004, SRK 
completed the preparation of new field maps, compiled and digitized historic surface maps, 
compiled an extensive drill hole database, prepared three-dimensional digital surfaces for 
subsurface modeling, constructed 41 cross-correlated east-west long sections, 59 cross-
correlated north-south cross sections, 12 oblique sections, and prepared new surface maps 
showing the rock type, colluvium, structure, and the location of the mine rock piles.  SRK’s 
work was used to assist in the analysis of the impact of future subsidence.   
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URS Corporation 
“Closure/Closeout Plan for Subsidence Areas”  
December 2004 

After two years of extensive study at the Questa Mine, Molycorp proposed that all current 
and future subsidence areas be reclaimed through natural regeneration.  Natural regeneration 
achieves final reclamation earlier and with less impact to the environment than any other 
approach in order to achieve a self-sustaining ecosystem consistent with a forestry post-
mining land use (PMLU).  The technical reports that are presented in the appendix of this 
report are the basis for Molycorp’s conclusions that new glory holes will not form and that 
subsidence will not materially alter the quantity and quality of the groundwater. 
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6.0 MINE SITE HYDROGEOLOGIC INVESTIGATION REPORTS 

ENSR Consulting and Engineering 
MolyCorp – Mining Operation Site Assessment  
June 1994 

This report presents an overview of the impact of Questa mining operations on Taos County 
population, economy and employment, community service, wildlife and wildlife habitats, 
fisheries, and threatened or endangered species. 

Environmental Protection Agency 
Report on Hydrological Connection Associated with Molycorp Mining Activity, Questa, New 
Mexico  
February 1998 

This report provides a review of previous investigations conducted by the EPA and NMED.  
The objectives of the report were to evaluate whether the source of acidic high-metals water 
to seeps along the Red River can be determined and if sufficient sampling documentation 
exists to substantiate a groundwater or surface water connection to the source. 

GeoCon 
Preliminary Report: Drainage Study, Goathill Yard, Questa, New Mexico  
May 1980 

This report documents a surface drainage study that explored drainage measures to control 
storm water runoff from hillsides around the Molycorp Goathill Yard.  Includes designs of 
proposed surface drainage measures in terms of basic approaches and typical dimensions. 

Geothermal Surveys, Inc./Water 
Geohydrologic Evaluation Cabin Springs Area, Red River Valley, Taos County, New Mexico – 
Phase II – Pumping of Columbine Well No. 2 – Effects on Ground Water, Surface Water, and 
Springs  
November 1996 

This report describes the installation of eight observation wells and monitoring of water 
levels, flows, conductivity, pH, and temperature at wells and springs during a pumping test of 
the Columbine Number 2 water supply well.   

Molycorp, Inc. 
Site Assessment for the Questa Mine, Mill, and Tailings Impoundment Areas, Pursuant to the 
New Mexico Mining Acts  
1994 

This report presents an overview of compliance requirements, permits, and regulatory 
requirements for the Molycorp mine. 
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New Mexico Environment Department 
Expanded Site Inspection (ESI) Report on Molycorp, Inc., Questa Division, Taos County, New 
Mexico  
October 20, 1995 

The objective of the expanded site inspection was to provide data on all potentially impacted 
media at the Questa Mine site and tailings ponds to evaluate whether the sites pose a 
potential threat to human health or the environment.  The field investigation included the 
collection of seven samples of mine rock; three samples of natural scar material from Eagle 
Rock and Hansen Creek; samples from six seeps along the Red River adjacent to the mine 
site; groundwater samples from wells at Elephant Rock and June Bug Campgrounds and the 
wastewater treatment plant in the town of Red River, four monitoring wells along the Red 
River, and the mill supply well; one sample of water present in the underground mine; and 21 
samples of surface water from locations along the Red River.  The data were used to evaluate 
whether a release of hazardous substances has occurred due to mining at the Questa site.  The 
report also provides a history of regulatory involvement at the Questa Mine site. 

Robertson GeoConsultants, Inc. 
Water Balance Study for Questa Mine, New Mexico  
November 2000 

This report presents the results from a water balance study conducted at the mine site.  The 
objectives of the study were to (1) develop an annual water balance for the underground mine 
for the period 1983-1999, and (2) determine the amount of mine-affected runoff that is 
captured by the underground mine.  The mine area was divided into 22 sub-basins to 
construct the water balance.  The report provides estimates of precipitation, runoff from the 
mine rock piles, runoff into the caved zone and open pit, groundwater recharge, and 
groundwater inflows to the mine workings at the mine site. 

Robertson GeoConsultants, Inc. 
Interim Mine Site Characterization Study, Questa Mine, New Mexico.  Questa Mine Closeout 
Plan Program Task A1.  RGC Report No. 052006/10  
November 2000 

This report provides the results to date for Molycorp’s Mine Closeout Plan Program.  The 
closeout plan requires a comprehensive characterization of the geochemical and physical 
properties of the mine features associated with historic underground and open pit mining 
operations, as well as the active and future underground mining operations.  The report 
presents logging information (lithology, mineralogy, and degree of alteration and oxidation) 
and analytical results (paste pH, conductivity, moisture, grain size, acid-base accounting 
[ABA], forward titration, metals, and Method 1312 Synthetic Precipitation Leach Test) from 
16 boreholes drilled in mine rock piles and two boreholes in the Sulphur Gulch scar area.  
The results were used for preliminary modeling of acid generation, infiltration, air flow, 
groundwater flow, and fate of transport of metals in the mine rock piles.  The report also 
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presents paste pH and ABA results for samples of pit wall and underground mine samples, 
and six humidity cell tests conducted on mine rock material. 

Souder, Miller & Associates 
1999 Hydrogeologic Investigation, Questa Mine, Taos County, New Mexico  
March 17, 2000 

This report documents the installation of 16 monitoring wells installed at the base of the 
Sugar Shack South, Middle, and Capulin mine rock piles; along the Red River near the old 
mine office area; above the current mill site; in Goathill Gulch and Capulin Canyon; and two 
borings not completed as monitoring wells.  Well logs, development data, and pumping test 
data are presented. 

Souder, Miller & Associates 
Mine Area Slug, Pumping, and Recovery Tests: Molycorp Molybdenum Mine, Taos County, New 
Mexico 
May 2000 

This report documents the test methods and results of slug, pumping, and recovery tests 
performed on mine area monitoring wells. 

Souder, Miller & Associates 
Mill Well #1 Pumping Test Report, Questa Mine, Taos County, New Mexico  
June 15, 2000 

This report documents the test methods and results of the pumping and recovery tests 
performed on the Molycorp water supply mill well #1. 

South Pass Resources, Inc. 
Preliminary Investigation of the Potential Impact of the Rewatering of Molycorp's Deeper 
Underground Mine on the Red River near Questa, New Mexico  
July 1993 

This report presents the results from the preliminary investigation of the potential impact of 
the rewatering of Molycorp’s underground mine conducted in 1993.  The report presents a 
discussion of geologic and hydrogeologic conditions, groundwater recharge, water table 
configuration, rate of predicted rise of the water table, and water chemistry in and near the 
mined area.  The report also reviews the data concerning groundwater losses or gains to the 
Red River from the mine area. 

South Pass Resources, Inc. 
Assessment of Site Located near Questa, New Mexico  
June 1994 

This report presents analytical results from surface water and groundwater sampling 
conducted by Molycorp in 1993 and 1994 and provides an analysis of the mining operation’s 
impact on surface water and groundwater.  The report also provides a discussion of the 
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geologic regime beneath and adjacent to the mining operation, the effects of mine workings 
and faults on groundwater flow in the mine area, groundwater recharge rates and sources, and 
the configuration of the water table beneath the mine area. 

South Pass Resources, Inc. 
Overview Geology, Hydrogeology, and Water Quality of the Mine Area Molycorp Facility Taos 
County, New Mexico  
February 1995 

This report presents an overview of the results from 1994 studies conducted by South Pass 
Resources (SPRI).  SPRI activities during the summer and fall of 1994 included the design, 
installation, and testing of 12 monitoring wells.  The recent SPRI studies emphasized 
characterization of geologic controls on groundwater or other fluid movement and 
characterization of the water quality of naturally-occurring groundwater and seeps and 
comparison of these data to seepage from mining activities (including from mine rock piles). 

South Pass Resources, Inc. 
Discussion of Geology, Hydrogeology, and Water Quality of the Mine Area Molycorp Facility 
Taos County, New Mexico  
April 1995 

This report describes the installation of 12 monitoring wells installed in the mine area in 
1994 near the Sugar Shack South, Middle, and Capulin mine rock piles and in the unnamed 
tributary to Red River near the old mine office site.  The report presents analytical results for 
samples collected in the fall of 1994 for water quality parameters, metals, and inorganics and 
the results of an aquifer test conducted in well MMW-10A near Portal Springs.  The report 
also provides additional discussion of the geology of the mine area and the effects of faults 
on groundwater flow. 

South Pass Resources, Inc. 
Progress Report on the Geology, Hydrogeology, and Water Quality of the Mine Area, Molycorp 
Facility, Taos County, New Mexico  
April 1995 

This report provides a progress update on work performed during summer and fall of 1994 to 
determine the geology, hydrogeology, and water quality of the Molycorp Mine area. 

Steffen Robertson & Kirsten (SRK) 
Questa Molybdenum Mine Geochemical Assessment  
April 13, 1995 

This report presents a discussion of the surficial geochemistry, geochemical properties, and 
drainage chemistry of mine waste and mine disturbed materials, rock, soil, alluvium, and 
colluvium on the Questa Mine site.  The report reviews data collected for previous 
investigations and presents additional data collected for this study, including surface water 
samples from drainage from mine rock piles and hydrothermal scar areas; paste pH and paste 
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TDS of mine rock, scar areas, and other disturbed areas; acid-base accounting of mine rock, 
scar materials, and historic tailings; and leaching tests on samples of mine rock, scar 
material, and undisturbed materials present on the mine site.  The report analyzes the current 
state of acid generation and potential for future acid generation in the waste rock disposal 
areas, the open pit, and the underground mine workings.  Geochemical properties of the 
hydrothermal scars, waste rock, and other mine waste and sources of sulfate and metals loads 
to the Red River are discussed. 

Steffen Robertson & Kirsten 
Supplemental Geochemical Investigation in Goathill Gulch  
December 1995 

This letter report describes the results of two additional seep samples collected from natural 
scar areas in Goathill Gulch and analyzed for conductivity, pH, alkalinity, sulfate, and 
dissolved metals. 

TRC 
Water and Sulfate Balance for Current and Pre-Mining Conditions  
June 2000 

This data report discusses data collected regarding flows and sulfate for the Red River and 
assesses water and sulfate balances for current and pre-mining conditions. 

Vail Engineering, Inc. 
Analysis of Acid Rock Drainage in the Middle Reach of the Red River, Taos County, New 
Mexico. Interim Report Prepared for Molycorp Inc. Questa Division  
July 2000 

This report provides interim results for the Water and Sulfate Balance Study conducted by 
TRC described above (TRC 2000). 

Please see the other sections listed for the summaries of the following reports that discuss 
hydrogeological investigations. 

• Section 5.6 – Subsidence:  SRK Consulting, 2004, Hydrogeologic Characterization of the 
Caving Induced Subsidence Areas. 
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7.0 BACKGROUND HYDROGEOLOGIC INVESTIGATION REPORTS 

Meyer, J.W. and Leonardson, R.W. 
Tectonic, Hydrothermal and Geomorphic Controls on Alteration Scar Formation near Questa, 
New Mexico.  41st Field Conference Guidebook, New Mexico Geological Society.  pp. 417-422 
1990 

This paper presents a description of the hydrothermal scar areas, a discussion of the controls 
on scar formation and the stages of scar development, and a discussion of the deposition of 
debris aprons along the Red River from failure of the scar areas. 

New Mexico Environment Department 
Screening Site Inspection for the Red River Mining District, Red River New Mexico 
1989 

This report provides a history of the Red River Mining District and documents the 
information gathered in a site reconnaissance inspection.  The report presents pH and 
conductivity measurements for various mine rock materials. 

New Mexico Environment Department 
Intensive Water Quality and Stream Surveys and Lake Water Quality Assessment Surveys, 1991 
April 1992 

This report presents the data collected during an intensive water quality survey of Fawn and 
Eagle Rock lakes.  One sediment sample and one water column sample was collected from 
each lake and analyzed for water quality parameters, major ions, total and dissolved trace 
metals, and inorganics.  Surveys were also conducted of macroinvertebrate, diatom, and 
phytoplankton densities and fish populations within the lakes.   

Robertson GeoConsultants, Inc. 
Interim Background Characterization Study, Questa Mine, New Mexico, Report No. 052008/6 
July 2000 

This report presents analytical data collected as part of an on-going study of background 
geochemical conditions in the areas surrounding the Questa Mine.  The objectives of the 
study are to:  (1) evaluate background bedrock and scar chemistry, (2) assess the contaminant 
load from mineralized bedrock to the Red River, (3) identify the factors that control 
contaminant loading, and (4) assess background concentrations of metals and sulfate.  A field 
reconnaissance was performed of natural scar areas in tributary valleys to the Red River.  
During the reconnaissance, rock types, mineralogy, degree of alteration, the presence of 
sulfides and surficial staining, moisture, grain size, and the presence of precipitates of 
secondary minerals were described for each background site visited.  Samples of scar 
materials and bedrock were also measured in the field for paste pH and paste conductivity.  
In addition to the solids sampling, surface water sampling was performed monthly at three 
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locations in Straight, Hansen, and Haut-n-Taut Creeks.  Seeps were also sampled if flowing 
at the time of sampling.  

Robertson GeoConsultants, Inc. 
Integrated Geochemical Load Balance for Straight Creek, Sangre De Cristo Mountains, New 
Mexico.  Report No. 052008/13  
January 2001 

The objective of this study was to estimate the loading of sulfate, fluoride, aluminum, and 
zinc flushed from a relatively undisturbed typical mineralized sub-watershed of the Red 
River that contains a prominent hydrothermal scar.  Surface water samples were collected 
twice per month during the spring runoff period and once per month during baseflow 
conditions.  These samples were analyzed for major ions, suspended solids, and alkalinity.  
Dissolved metals were analyzed for 10 percent of the samples.  The report uses flow and 
precipitation data collected for other studies. 

Robertson GeoConsultants, Inc. 
Background Study Data Report, Questa Mine, New Mexico.  Report No.  052008/12  
January 2001 

This report provides the results of a background study designed to investigate the following 
potential sources: mineralized bedrock upstream of and within the Questa Mine area; and 
mineralized rock exposed or disturbed by other anthropogenic activity in the Red River 
Valley, including roads, the Red River town site, campgrounds, and ski hill development. 

South Pass Resources, Inc. 
Supplemental Report Discussion of Geology and Water Quality of the Mine Area Molycorp 
Facility Taos County, New Mexico  
Undated 

This report presents a detailed discussion of the results from monitoring wells installed in the 
fall of 1994 and previous investigations.  The report presents well logs and water quality 
information, including Stiff diagrams for these wells and discusses the hydrogeology of the 
mine area with respect to these data.  

Stuart Faith, New Mexico Institute of Mining and Technology 
An Equilibrium Distribution of Trace Elements in a Natural Stream Environment, the Red River 
near Questa, New Mexico. MS Thesis 
1974 

This objective of this thesis was to predict the equilibrium concentrations of metals and 
major ions in a natural environment that receives metals from other than natural sources.  
Two surface water samples were collected at locations upstream of the mill area and 
downstream of the tailings impoundments and analyzed for metals and major ions.  A 
computer program was used to predict the equilibrium concentrations of these parameters in 
the waters.  
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Sturdevant, J. 
Geochemical Investigations at Molycorp’s Questa Property, Questa, New Mexico, Summer, 1965 
October 1965 

This report presents a summary of regional geochemistry investigations conducted from June 
through July 1965 at the MolyCorp site.  The purpose of the studies was to evaluate potential 
geochemical guides to molybdenum mineralization in the area.  Stream sediment and rock 
chip samples were collected from Mallet, Bitter, Pioneer, Cabresto, and Bonita creeks for the 
study. 
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8.0 TAILINGS FACILITY REPORTS 

Dames & Moore  
Hydrogeologic and Chemical Analysis for the Proposed Guadalupe Mountain Tailings Disposal 
Site Ground-Water Discharge Plan, Taos, County, New Mexico  
July 1987 

This report summarizes work performed by Dames & Moore to expand on previous 
hydrogeologic investigations performed in the tailings area.  They evaluated groundwater 
flow patterns, ambient groundwater quality, and possible impacts of tailings leachate to 
ambient groundwater quality in the area near the confluence of the Red River and Rio Grande 
River. 

Dreesen, David R. and Henson, James F., High Altitude Revegetation Workshop  
Molybdenum Uptake by 33 Grass, Forb, and Shrub Species Grown in Molybdenum Tailings and 
Soil  
February 1996 

This professional paper presents the results of a study to determine the rates of uptake of 
molybdenum and copper in 33 plant species grown in soil-covered tailings and in soil alone.  
The study was conducted in a laboratory and the results compared to published molybdenum 
values found to be related to molybdenosis and heart disease in cattle. 

GeoWest Group Inc.   
Hydrogeologic Studies for Molycorp/Questa  
May 1993 

This report summarizes the hydrogeology of the tailings facility based on data from 
monitoring wells MW-1 to MW-4.  Groundwater from these wells was analyzed for a limited 
list of geochemical parameters, and the results are presented in the report. 

Golder Associates 
“Phase I Summary Report Tailings Characterization and Suitability Study for the Questa 
Molybdenum Mine, Taos County, New Mexico”  
April 2004 

The objective of the Tailings Characterization and Suitability Study (TCSS) is to evaluate the 
potential for use of tailings as above ground backfill material in the subsidence areas at the 
Questa Mine.  The laboratory test work performed for this study indicates the tailings 
respond well to tank thickening and vacuum filtration.  The geotechnical test results indicate 
that the design of the tailings must account for potential pore pressure buildup and associated 
strength loss during deposition.  According to Golder’s review of available tailings 
geochemistry data, the tailings are unlikely to produce acid even from a large volume of 
tailings.   
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The following process and deposition methods for the subsidence areas included in the report 
are: 

• 7-inch slump paste tailings; 

• Unamended filter cake tailings; and, 

• Cement-amended filter cake tailings. 

The same onsite filtration plant with small modifications to each option would be used for 
each option.  Golder indicates in the report that all three options could potentially be 
implemented using tailings excavated from the existing tailings impoundments, transported 
to the mine and mixed using mobile equipment to the desired consistency.  Additionally, 
Golder has assumed that either process option may be used to create the 7–inch slump and 
filter cake tailings materials. 

Molycorp Inc.  
Discharge Monitoring Reports  

The discharge monitoring reports for each month of operation from January to November 
1992, and March 2001 are compiled.  Each month water samples are collected from outfalls 
001, 002, 004, and 005. 

Molycorp, Inc. 
Quarterly Monitoring Report, Third Quarter  
September 1998 

This compliance document presents:  results of groundwater gauging and sampling; results of 
water quality sampling of springs along Red River; piezometer readings taken in and around 
the impoundment; volumes of tailings and water discharged to the impoundment; analytical 
results of tailings water samples; chemical characterization of the solid portion of the tailings, 
and; the pH of discharge waters measured at the mill site. 

Molycorp, Inc. 
Quarterly Monitoring Report, Fourth Quarter  
December 1998 

This compliance document presents:  results of groundwater gauging and sampling; results of 
water quality sampling of springs along Red River; piezometer readings taken in and around 
the impoundment; volumes of tailings and water discharged to the impoundment; analytical 
results of tailings water samples; chemical characterization of the solid portion of the tailings, 
and; the pH of discharge waters measured at the mill site. 
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Molycorp, Inc. 
Quarterly Monitoring Report, First Quarter  
March 1999 

This compliance document presents:  results of groundwater gauging and sampling; results of 
water quality sampling of springs along Red River; piezometer readings taken in and around 
the impoundment; volumes of tailings and water discharged to the impoundment; analytical 
results of tailings water samples, and; the pH of discharge waters measured at the mill site. 

Molycorp, Inc. 
Work Plan for Surface Erosion and Stability Analysis, Tailings Dam Facility  
January 2000 

This is a short document outlining a work plan for evaluating tailings dam stability and the 
potential for erosion of dams and surface tailings.  The focus is on tailings stability for 
closure and post-closure. 

Molycorp, Inc. 
Work Plan for Revegetation Test Plot Program – Tailings Facility (Part 3 Task A1 of Schedule 
for Development of Closeout Plan)  
February 2000 

The work plan outlines the details of a revegetation study for the tailings facility.  The plan 
includes the timing, describes the test plots to be constructed, and the plants to be tested.  
Studies will be conducted on fine and coarse tailings.  The objectives of the tests are to 
evaluate the influence of cover depths on vegetation growth over coarse tailings, validate that 
18 inches of cover is adequate over fine tailings, and assess the efficacy of different plants. 

Molycorp, Inc. 
Work Plan for Wildlife Evaluation for the Tailings Facility Closure (Study B3 in the Schedule for 
Development Closeout Plan)  
February 2000 

This work plan outlines a study to determine whether proposed site closeout conditions will 
establish a sustainable ecosystem that will be useful to wildlife without any negative impacts.  
The study will review available studies generated for the mine site, survey other molybdenum 
mines in North America regarding impacts of molybdenum on wildlife, and evaluate the 
future potential wildlife resources at Questa. 

Molycorp Inc.  
Questa Mine Discharge Permit 933 – Quarterly Monitoring Report – First Quarter 2001  
March 2001 

This report presents the result of quarterly monitoring at the Questa Mine. Monitoring for the 
permit includes groundwater gauging and sampling, sample of Red River springs, piezometer 
readings from tailings facility, tailings water discharge volumes, tailings water geochemistry, 
and the pH of tailings discharge waters. 
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Molycorp, Inc. 
Letter to Mike Reed of NMED “Questa Mine Site Inspection Letter Dated March 19, 2001; 
Tailings Facility DP-933”  
June 2001 

This letter presents Molycorp’s responses to comments regarding an NMED survey of the 
tailings facility in March 2001.  Nine items were addressed in this letter as they pertained to 
the nine items presented by NMED in a letter dated March 19, 2001. 

New Mexico Environmental Department  
Karen McCormack’s field notes of testing of monitoring wells at Molycorp  
August 1993 

Copy of field notes listing depth to water and field measured geochemical parameters for 
several monitoring wells. 

New Mexico Environment Department, Surface Water Quality Bureau 
Red River Groundwater Investigation- Final Report  
March 1996 

This report discusses the results of a two-year study to determine groundwater quality and 
aquifer characteristics along the impaired sections of the Red River.  The purpose was to 
identify sources of contaminants to the river.  Monitoring wells at the tailings facility were 
sampled as part of the study, with the aim to characterize groundwater contamination and 
identify any possible impacts to the Red River. 

Robertson GeoConsultants Inc. 
Study of Groundwater Flow and Tailings Seepage near Questa, New Mexico – Volume 2: 
Appendices A-E  

October 1997 

The Appendices include the results of sensitivity analysis for regional and local flow models, 
result of geotechnical testing for hydrogeological modeling, column seepage modeling, and 
summary plots of cover modeling. 

Robertson GeoConsultants Inc. 
Three Dimensional Geometric Model of Molycorp’s Questa Tailings Facility  
October 1997 

The report gives a detailed history of tailings deposition at the Questa facility, and provides a 
three-dimensional model of the facility at different times in its history.  The purpose of the 
model was to show that drilling had encountered, and samples collected from, all ages of 
tailings. 
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Robertson GeoConsultants Inc. & Steffen Robertson and Kirsten (Canada) Inc. 
A Case History of Intrinsic Remediation of Reactive Tailings Seepage for Questa Mine, New 
Mexico  
2000 

This professional paper makes a case for intrinsic remediation of contaminants through 
natural attenuation mechanisms such as dilution, dispersion, sorption/precipitation, and 
biodegradation.  The authors use geochemical modeling to estimate long-term changes in the 
tailings geochemistry, groundwater flow modeling to estimate dilution potential for tailings 
leachate, a seepage model to estimate leachate flux through the tailings to support their 
conclusions. 

Robertson GeoConsultants, Inc.  
Work Plan for Storage Cover Test Plot Study, Questa Tailings Facility, New Mexico  
January 2000 

This document outlines a work plan for design, construction, instrumentation, and monitoring 
of a soil cover test plot for the tailings facility.  The plan also calls for modeling of the 
results.  The objective of the test plot study is not to measure cover fluxes directly, but to 
collect measurements that would allow the soil-atmosphere model to be calibrated.  This 
model would then be used to predict the performance of the soil cover. 

Robertson GeoConsultants Inc. 
Borrow Materials Investigation – Tailings Facility Questa, New Mexico  
June 2000 

This report presents an investigation of potential borrow sources adjacent to the tailings 
facility.  Following a reconnaissance survey of the area around the facility, five test pits were 
excavated by backhoe.  Five areas of soil material that would be suitable for use as cover 
material were identified. 

Robertson GeoConsultants Inc. 
Water and Chemical Load Balance for Questa Tailings Facility, Questa, New Mexico  
June 2000 

This report presents the results of a study on water balance and chemical load balance for the 
tailings facility.  The study was part of the requirements for approval of the Closeout Plan.  
The objectives of the study were to (1) develop an annual water balance for the facility for 
the entire life of the facility; and (2) develop an average annual load balance for selected 
constituents (sulfate, molybdenum, fluoride, and manganese). 
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Robertson GeoConsultants, Inc.  
Technical Memorandum – Addendum to Report 052010/4 (“Tailings Borrow Investigation”) 
Results of Physical Testing of Alluvial Cover Material  
April 2001 

This report presents the results of geotechnical testing (standard proctor compaction tests, 
optimum moisture content, saturated and unsaturated hydraulic conductivity) of alluvial soil 
samples collected during the field investigation conducted in June 2000. 

Souder, Miller & Associates 
Memorandum – Installation of Molycorp Tailings Area Monitoring and Extraction Wells – 
Design of Pumping and Water Discharge System  
October 1997 

This technical memorandum describes the installation of two monitoring wells and four 
extraction wells near the tailings facility.  A pumping test was conducted on each of the 
extraction wells to determine expected flow rates.  Specifications for pump sizing and 
discharge piping are also provided based on the results of these tests.  Analytical results are 
provided for geochemical tests conducted on groundwater samples collected from each 
extraction well. 

Souder, Miller & Associates 
Evaluation of Tailings Area Seepage Interception System  
September 1998 

This report fulfills a requirement of Molycorp’s Discharge Plan 933 to review the efficiency 
of the seepage interception system (SIS) following one year of operation.  The report uses 
extraction well performance, SIS discharge volumes, the potentiometric surface, and changes 
in water quality to assess the effectiveness of the SIS. 

South Pass Resources, Inc. 
Hydrogeologic Evaluation of Tailings Ponds  
September 1993 

A report on the geology and hydrogeology of the tailings facility area based on five new 
boreholes and monitoring wells installed into the facility, as well as previous data.  The 
report includes borehole logs, results of laboratory geophysical tests of aquitard samples, 
results of geochemical testing of groundwater samples, and results of constant rate and 
recovery tests.  The purpose of the study was to evaluate controls on groundwater flow. 
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South Pass Resources, Inc. 
Discussion of Geology Hydrogeology, and Water Quality of the Tailings Area – Molycorp 
Facility, Taos County, New Mexico  
April 1995 

This report discusses the results of a 1994 program that South Pass Resources conducted to 
install and test five new monitor / extraction wells in the tailings area.  The report also 
summarizes previous investigations of the geology and hydrogeology. 

Steffen Robertson and Kirsten (U.S.) Consulting  
Questa Tailings Disposal Facility, Assessment of Acid Generating Potential  
April 1996 

This report describes the results of an investigation to assess the acid generating potential of 
the Questa tailings.  Twenty-one subsurface samples were collected from six drill holes, and 
21 samples were collected from the surface of the tailings pile.  Paste pH and conductivity 
were determined on all samples.  Selected samples were also analyzed using Acid base 
accounting tests, total metals analysis, synthetic leaching tests, and petrographic analysis.  
Results indicate that the tailings are not currently acidic but have moderate potential for 
generating acid. 

Steffen Robertson and Kirsten (U.S.) Consulting & Robertson GeoConsultants Inc. 
Questa Tailings Disposal Facility, Drilling Report and Preliminary Cover Modeling - Interim 
Report  
January 1997 

This report includes: (1) a description of the drilling and sample collection program for a 
follow-up geochemical investigation of the tailings, and preliminary paste test results; (2) 
proposed geochemical testing program; and, (3) results of cover modeling.  The preliminary 
paste tests results were similar to those in the previous SRK investigation.  Three 
groundwater samples were also collected and analyzed. 

Steffen Robertson and Kirsten (U.S.) Inc. 
Proposal for Geochemical and Physical Testing, Questa Tailings Facility  
March 1997 

This report is a proposal to characterize the geochemical and physical aspects of the tailings.  
An expanded version of the geochemical investigation was carried out during 1997. 

Steffen Robertson and Kirsten (U.S.) Inc. & Robertson GeoConsultants Inc. 
Questa Tailings Disposal Facility, Geochemical Testing – Interim Report  
June 1997 

This report presents the initial results of the investigation (mineralogical examination, paste 
tests, Acid Base Accounting, ICP, and leach extraction tests).  Selected tailings samples were 
found to be acid generating, however, the facility was indicated to be overall net acid 
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consuming.  The soluble portion of the tailings contained moderate concentrations of 
manganese, molybdenum and sulfate. 

Steffen Robertson and Kirsten (U.S.) Inc. 
Questa Tailings Disposal Facility, Geochemical Testing – Final Report  
November 1997 

This report presents the results of a geochemical investigation that included static and kinetic 
tests, and equilibrium modeling of the tailings.  Tests were conducted on samples collected 
from throughout the facility using a drill rig.  Static testing included paste tests, Acid Base 
Accounting, solids analysis by ICP, and Leach Extraction tests, in addition to mineralogical 
examination and field observations.  Kinetic tests included enhanced oxidation tests and 
humidity cell tests. 

The Land and Water Fund of the Rockies 
Molycorp’s Mine and Tailings Site Near Questa  
September 1992 

This document contains notes for a presentation of given by The Land and Water Fund of the 
Rockies on behalf of the concerned Citizens del Norte.  The notes outline the issues of 
concern regarding the Questa Mine and Tailings Facility.  The document contains several 
appendices which contain government reports and memos that illustrate concerns. 

Unknown Author 
Molycorp Guadalupe Mountain Tailings Disposal Facility  
December 1988 

Excerpt from report of Table 1-2 “Typical Analysis of Tailings” listing geochemical data for 
a dry sample of tailings. 

URS Corporation 
Addendum #2 – Borrow Materials Investigation – Tailings Facility Soils and Vegetation 
Characterization  
August 2001 

This report presents the results of a field investigation of five borrow areas adjacent to the 
tailings facility. These areas had been identified in an earlier report (Robertson 
GeoConsultants Inc., June 2000) as being suitable borrow sources. The study examined soils 
type and types of vegetation in each of the proposed borrow areas. 

USDA Soil Conservation Service Plant Materials Center 
Plant Uptake of 10 Heavy Metals by Species Planted on Reclaimed Molybdenum Tailings  
1989 

This report compares the molybdenum concentrations in plants growing on the tailings 
facility with those growing in soil alone.  The report also provides a discussion of 
information regarding the impacts of molybdenum-bearing plants on different animal species. 

108582



Molycorp Remedial Investigation Report 
Appendix 2.10-3 

Revision No. 1 
November 10, 2008 

Page 2.10-3-49 of 2.10-3-53 

 Appendix 2.10-3 
 Previous Investigations 

  2.10-3-49 

Vail Engineering, Inc. 
Analysis of Tailings Pond Seepage Flow to Red River  
September 1993 

This report provided an analysis of tailings pond seepage to the Red River.  Vail studied 
accretion to the Red River upstream of the Fish Hatchery using measurements from both 
stream and spring flow along with water quality analysis.  Based on these results, “cold” 
springs discharging from alluvial sediments and “warm” springs discharging from volcanics, 
were distinguished. 

Woodward-Clyde  
Field Observations of the New Mexico Environment Department April 1994 Sampling Event at 
the Molycorp Quest Mine – Questa, New Mexico  
June 1994 

This report presents observations made by Woodward-Clyde of an investigation of the 
Questa tailings facility by the NMED. The NMED was collected tailings, soil, and surface 
and groundwater samples in support of the Hazard Ranking System scoring. The purpose of 
the report was to assess the quality of the sampling program and, therefore, reliability of the 
results. 

108583



Molycorp Remedial Investigation Report 
Appendix 2.10-3 

Revision No. 1 
November 10, 2008 

Page 2.10-3-50 of 2.10-3-53 

 Appendix 2.10-3 
 Previous Investigations 

  2.10-3-50 

 

9.0 U.S. GEOLOGICAL SURVEY COMPLETED AND ONGOING REPORTS 

Questa Baseline and Pre-Mining Ground-Water Quality Investigation, Red River Valley 
Basin, New Mexico 
The US Geological Survey and the New Mexico Environment Department entered into a Joint 
Powers Agreement as of April 30, 2001 to execute an investigation of baseline and pre-mining 
ground-water quality in the Red River Basin, New Mexico.  The main objective is to infer the 
pre-mining ground-water quality at the Questa Molycorp mine site.  This study was formulated 
because New Mexico law states that part of the closeout plan for mining sites must include 
compliance with ground-water quality standards unless it can be shown that prior to mining there 
existed ground-water quality that exceeded these standards.  There are reasons to believe that 
such standards may have been exceeded before mining although no direct information exists.  If 
these conditions can be reasonably demonstrated and found acceptable to the appropriate parties, 
then they may be used in lieu of the existing ground-water quality standards. 

This investigation uses a multi-faceted approach to determining pre-mining ground-water quality 
that includes determination of the existing hydrogeologic and geochemical conditions at off-site 
analog areas, modeling of the hydrogeochemical conditions off site, determination of parameters 
that would have affected on-site controls of hydrogeology and geochemistry before mining, and 
appropriate scaling and modeling of on-site conditions. 

In addition to the above additional and ongoing studies, the United States Geological Survey 
(USGS) has numerous completed publications and ongoing studies related to closure.  The 
studies are listed below. 

Completed Publications 
• Lucius, J.E., Bisdorf, R.J., and Abraham, J. (2001) Results of Electrical Surveys near Red 

River, New Mexico, U.S. Geological Survey Open-File Report 01-0331. 

• Livo, K.E. and Clark, R. N. (2002) Mapped Minerals at Questa, New Mexico, Using 
Airbourne Visible-Infrared Imaging Spectrometer (AVIRIS) Data -- Preliminary Report, 
U.S. Geological Survey Open-File Report 02-0026. 

• Powers, M.H. and Burton, B.L. (2004) Questa Baseline and Pre-Mining Ground-Water 
Quality Investigation. 1. Depth to Bedrock Determinations Using Shallow Seismic Data 
Acquired in the Straight Creek Drainage Near Red River, New Mexico, U.S. Geological 
Survey Open-File Report 2004-1236. 

• McCleskey, R.B., Nordstrom, D.K., Steiger, J.I., Kimball, B.A., and Verplanck, P.L. 
(2003) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 2. Low-
Flow (2001) and Snowmelt (2002) Synoptic/Tracer Water Chemistry for the Red River, 
New Mexico. U.S. Geological Survey Open-File Report 03-148. 
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• Lovetere, S.H., Nordstrom, D.K., Maest, A.S., and Naus, C.A. (2004) Questa Baseline 
and Pre-Mining Ground-Water Quality Investigation. 3. Historical Ground-Water Quality 
for the Red River Valley, New Mexico. U.S. Geological Survey Water-Resources 
Investigations Report 03-4186. 

• Maest, A.S., Nordstrom, D.K., and Lovetere, S.H. (2004) Questa Baseline and Pre-
Mining Ground-Water Quality Investigation. 4. Historical Surface-Water Quality for the 
Red River Valley, New Mexico. U.S. Geological Survey Scientific Investigations Report 
2004-5063. U.S. Geological Survey Scientific Investigations Report 2004-5063. 

• Naus, C.A., McCleskey, R.B., Nordstrom, D.K., Donohoe, L.C., Hunt. A.G., Paillet, F., 
Morin, R.H., and Verplanck, P.L. (2005) Questa Baseline and Pre-Mining Ground-Water 
Quality Investigation. 5. Well Installation, Water-Level Data, and Surface- and Ground-
Water Geochemistry in the Straight Creek Drainage Basin, Red River Valley, New 
Mexico, 2001-03. U.S. Geological Survey Scientific Investigations Report 2005-5088.  

• Caine, J.S. (2003) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 
6. Preliminary Brittle Structural Geologic Data, Questa Mining District, southern Sangre 
de Cristo Mountains, New Mexico. U.S. Geological Survey Open-File Report 03-280. 

• Plumlee, G.S., Ludington, S., Vincent, K.R., Verplanck, P.L., Caine, J.S., and Livo, K.E. 
(2006) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 7. A 
pictorial record of chemical weathering, erosional processes and potential debris-flow 
hazards in scar areas developed on hydrothermally altered rocks. U.S. Geological Survey 
Open-File Report 2006-1205. 

• Church, S.E., Fey, D.L., and Marot, M.E. (2005) Questa Baseline and Pre-Mining 
Ground-Water Quality Investigation. 8. Lake sediment Geochemical Record from 1960 
to 2002, Eagle Rock and Fawn Lakes, Taos County, New Mexico. U.S. Geological 
Survey Open-File Report 2005-5006. 

• Ludington, S., Plumlee, G.S., Caine, J.S., Bove, D., Holloway, J.M., and Livo, K.E. 
(2004) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 10. 
Geologic influences on ground and surface waters in the lower Red River watershed, 
New Mexico. U.S. Geological Survey Scientific Investigations Report 2004-5245. 

• Briggs, P.H. Sutley, S.J., and Livo, K.E. (2003) Questa Baseline and Pre-Mining Ground-
Water Quality Investigations. 11. Geochemistry of alteration scars and waste piles, U.S. 
Geological Survey Open-File Report 03-458. 

• Ball, J.W., Runkel, R.L., and Nordstrom, D.K. (2005) Questa Baseline and Pre-Mining 
Ground-Water Quality Investigation. 12. Geochemical and Reactive-Transport Modeling 
Based on Low-Flow and Snowmelt Tracer Studies for the Red River, New Mexico. U.S. 
Geological Survey Scientific Investigations Report 2005-5149. 
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• Plumlee, G.S., Lowers, H., Koenig, A., Ludington, S. (2005) Questa baseline and pre-
mining ground-water quality investigation. 13. Mineral microscopy and chemistry of 
mined and unmined porphyry molybdenum mineralization along the Red River, New 
Mexico: Implications for ground- and surface-water quality. US Geological Survey 
Open-File Report 2005-1442. 

• Nordstrom, D.K., McCleskey, R.B., Hunt, A.G., and Naus, C.A.,  (2005) Questa Baseline 
and Pre-Mining Ground-Water Quality  Investigation. 14. Interpretation of ground-water 
geochemistry in catchments other than the Straight Creek catchment, Red River Valley, 
Taos County, New Mexico, 2002-2003. U.S. Geological Survey Scientific Investigations 
Report 2005-5050. 

• Blanchard, P.J., Bartolino, J.R., Donohoe, L.C., McAda, D.P., Naus, C. A., and Morin, 
R.H. (2006) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 15. 
Methods of phase II and III well installation and development and results of well logging, 
hydraulic testing, and water-level measurements in the Red River Valley, New Mexico, 
2002-04: U.S. Geological Survey Scientific Investigations Report 2006-5246. 

• McCleskey, R.B. Nordstrom, D.K., and Naus, C.A. (2004) Questa Baseline and Pre-
Mining Ground-Water Quality Investigation. 16. Quality assurance and quality control of 
water analyses. U.S. Geological Survey Open-File Report 2004-1341. 

• Kimball, B.A., Nordstrom, D.K., Runkel, R.L., and Verplanck, P.L. (2004) 
Quantification of solute mass loading for Red River, New Mexico. Book chapter. 

• Vincent, K. (2006) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 
17. Geomorphology of the shallow alluvial aquifer of the Red River valley, New Mexico. 
U.S. Geological Survey Scientific Investigations Report 2006-5156. 

• Caine, J.S. (2006) Questa Baseline and Pre-Mining Ground-Water Quality Investigation. 
18. Characterization of brittle structures in the Questa caldera and speculation on their 
potential impacts on the bedrock ground-water flow system, Red River watershed, New 
Mexico. U.S. Geological Survey Professional Paper 1729, p. 37. 

• Smith, K.S. and others (2006) Questa Baseline and Pre-Mining Ground-Water Quality 
Investigation. 19. Leaching studies on scar and waste-rock materials.  U.S. Geological 
Survey Scientific Investigations Report 2006-5165. 

• Verplanck, P.L., McCleskey, R.B., and Nordstrom, D.K. (2006) Questa Baseline and Pre-
Mining Ground-Water Quality Investigation. 20. Water chemistry of the Red River and 
selected seeps, tributaries, and precipitation, Taos County, New Mexico. U.S. Geological 
Survey Scientific Investigations Report 2006-5028. 

• Naus, C.A., McAda, D.P., Myers, N.C. (2006) Questa Baseline and Pre-Mining Ground-
Water Quality Investigation. 21. Hydrology and water balance of the Red River Basin, 
New Mexico 1930-2004. U.S. Geological Survey Scientific Investigations Report 2006-
5040. 
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• McAda, D.P. and Naus, C.A. (2006) Questa Baseline and Pre-Mining Ground-Water 
Quality Investigation. 22. Ground-Water Budget for the Straight Creek Drainage Basin, 
Red River Valley, New Mexico. U.S. Geological Survey Scientific Investigations Report 
2006-5165. 

• Kimball, B.A., Nordstrom, D.K., Runkel, R.L., and Verplanck, P.L. (2006) Questa 
Baseline and Pre-Mining Ground-Water Quality Investigation. 23. Quantification of  
mass loading from mined and unmined areas along the Red River, New Mexico. U.S. 
Geological Survey Scientific Investigations Report 2006-5004. 

• Powers, Michael H., and Burton, Bethany L., 2006, Questa baseline and pre-mining 
ground-water quality investigation. 24. Seismic refraction tomography for volume 
analysis of saturated alluvium in the Straight Creek drainage and its confluence with Red 
River, Taos County, New Mexico: U.S. Geological Survey Scientific Investigation 
Report 2006-5166, 19 p.  

• Nordstrom, D.K. (2007) Questa Baseline and Pre-Mining Ground-Water Quality 
Investigations, 25.  Summary of results and baseline and pre-mining ground-water 
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Change of Procedure/Location Form 

D A T E seflTCM&efi- 2-
L O C A T I O N B $A 

UH,4O* W*vc- ^ T 4 T 

CHANGES MADE: T 3 g / ? ^ £ ^ A lA/ f t S" tT^ / M * R)££A* £LiMlAt4-TBb 

R E A S O N : 7"7/£ £&S/vT<-y fttueti U\T* <Z£ o /M^/JT 

J EPA 'REP 'RESENTATI^E" 

w/44976/3dmin/change of procedure/xls 
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Change of Procedure/Location Form 

D A T E 9 - ^ - ^ 

L O C A T I O N s*^55 3.-S~ 

C H A N G E S M A D E : ^ T £ . ^ £ ^ > y ^ ^ 4 ^ . r > y^p^^^^'r^r' S"'/? 
^ t S T " /J?£Sr- jy=~ /y3 yp^,^*? y^Ot^^^'r' Ĵ 6̂ Se»-g"fc» 

R E A S O N : /^/^-^^y ^ - 5 / ^ ^> f-^d-^cf^ ~?7^ ^-fa^ 

^U^>& -r& 7 7 ^ 1 . . ^ ^ ^ S/7&?r- ^2>fJrwX^. 
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Change of Procedure/Location Form 

C H A N G E S M A D E : Q) "TLMJ CFO ^/hjJt^^TC^ /JFRLL H>P ~h MW K 

J M f / r ^ t S ; ajAa'rt/?yssyu-sUL&L.<^2A£ ADI¥tU ^JLZJ D&TOCSJ 

R E A S O N : (J) T ^ S AXI jM#R-FAJQ; UPS PIAUMAAJ?TUMIXJ M / ^ / ^ T ^ J ^ , 

iURS R E P R E S E N T A T I V E SPA RSPRESENTAT ; 

w/44976/adm in/change of procedure/xls 

D A T E J&IRJTa;'9M>2-

L O C A T I O N ^)nM/£/wjjuMAJ <fra.fi LLJFFLHHNTA 
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Change of Procedure/Location Form 

DATE ^g/nertfif/L 2A?FZ<J02. 

LOCATION L//*P£fl- FFIVFII £ 4 £ g 

CHANGES MADE: Sv&SWn/TK $/HfiL<- CJ+StTtZ SsilKGA. A s / t - /Jdoc/lJ 

TLL6<sr fajc cjfh^e &aay TISSUE tAi rlieiz. 2. 
LfilZ^ -AJ*-/ 

R E A S O N : U frlT£~ ToctC^ Ttffc MQir //QvJ SPeclZJ 

T&0<JT Lrt^fl-S. / M QfipFfi- <F#utf O-AtrG- A/J Q QjS/tB A^i£^r /vgdA\ 

Fltf^y. frki £Cot-6 GtcAL irfc^i. -r\j P£/t$f>CcTi^C • 

w/44976/3<lmin/change of procedure/xls 
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Change of Procedure/Location Form 

DATE 9 -.3. 7-£2 

LOCATION S O] / 5lK,~pU LFFC, + 

_ CHANGES MADE: 1 < K / J ? ^ 3 g ; / 

REASON: \p e ^ y ^ Ri/ffkU^i Stxs^pL V n i ^ o LS C-pllprf-iJ. 

URS REPRESENTATIVE J EPA REPRESENTAl 

w/44976/admin/change of procedure/xls 
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Change of Procedure/Location Form 

DATE H ~ X I - P 2 l 

LOCATION Sf> i/ j S g ^ / ^ j LPOXJ-LONJ 

CHANGES MADE: (-ecf 30 i I JlX^I-Ss w t'-l k K e .Cf io <<\C\i « ^ 

HL'PFICSU . S ^ ^ / i ^ j C O N L I F / ' f l ^ C P - y / _c - f - D T ^ P j-/? L?T^P< K 

-3 /*Q\ {/<? 

REASON: 

O~P skoals 4- AAA^, 
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Change of Procedure/Location Form 

D A T E JlAt gf.PjQO^ 
L O C A T I O N pijs SMAUs HJM,iMM> 

C H A N G E S M A D E : 7kx t)rtair>aJ JMM MPAP IH DFF)H..U^ TIL fVMAk ffi ~ 

CI^cj m'nimm) -(kfMfiju fl/moposify $CLI/uAfa« A T V a v L'rvul fhr 

- PAAM$. Mart i ' , ^ M B I * 1 * ? * * 4 * 

-fo $LF if Gf>FUI4JL?£> <2 asitrwU* at/zeftfed* : 

R E A S O N : Tr&JCFIRLQ A/AQS/JA iK^TOLDJ #6/(AS) /H^(.4L^ OAj? FAHR 

I EPA/REPilESENTATIV! 

w/44976/admtn/change of procedure/xts 
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Change of Procedure/Location Form 

DATE LLCj/CJ^ 

LOCATION /^/?V~// 

CHANGES MADE: 'T? Rt>-^ IaYJJ) dl/pD^^d s4? ife ^ jt/^^X 

REASON: J l W RTJVHA?. 

w/44976/admin/change of procedure/x!s 
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Change of Procedure/Location Form 

DATE « <Ju S 2 90^ 

LOCATION ftA&LuCVsp ^ ^ 

CHANGES MADE: ( T O / / A - C / ~ jjQoj/t^ fenlTo\A4e^ ~fv<d/u~y cx>J( ^ 
(AJQMS J&,U*^LLA JYIS^^ SrAfjff tfa-clf' QM&L Up fits-

REASON: 7b> tJojUr (A U C J J L L 4 - H > S T J H . f a j iS f*JB~£\iJLLj 

w/44976/adm in/change of procedure/xls 
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Change of Procedure/Location Form 

DATE \NJ \ J frl 

LOCATION r u l y < = « ^ M / f - J ~ fey<. 

CHANGES MADE: J * f \ _ . I 

0 s) Ou 

_ wi;———2—- __ — 1 — - A ^ . 

REASON: CaV^yp. \ v w t \ v ^ i \, f < t o <f is 

w/44976/admin/change of procedure/xls 
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Change of Procedure/Location Form 

CHANGES MADE: 1 0 f . u ; l K „~^,. ^^-V 

\ \ \ W 

REASON: <JVv^^ WvM <t | w>«Vyt,, ^ CjLm̂-fêiV i r ^ ^ v i 

w/44976/admin/change of procedure/xls 

DATE 1 * / \ 1 0 1 

LOCATION f " \ t l sm^» R-tfl - 6 ^ cr 
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Change of Procedure/Location Form 

DATE tQf&Z!'0'2~ 
LOCATION 

CHANGES MADE: /% Qy£ SjhrtPLi+n? LexL&r/dH 

REASON: /fa-,**. &"t> f i t t e r s / W _ CJUun* $,TV*T71HS 

. 7// 

0 

EPA REPRESENTATIVE 

sy~ w/44976/admin/change of procedure/x!s 

URS REPRESENTATIVE]--" 
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Change of Procedure/Location Form 

D A T E f»jnt,JO2* 

L O C A T I O N SU~tfr (lAtLttfA^ foHt>i; 

LAW*) 

C H A N G E S M A D E : bfegTTf S<**fLl*«<r F**- LjA^L Q\j&Ot7*? 

S o f CITE-* FF*~ SAMPAZJ- T& A t T*nte+> ART u*7*L-

R E A S O N : S^\Jki P Art lit A*(bL Q^flCtfi^T^f <* trtf 

: . , : 

URS REPRESENTATIVE/ EPA REPRESENTATIVE 

w/44976/a dm in/change of procedure/xls 
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Change of Procedure/Location Form 

DATE QCJBH-&r &t3orrx 

LOCATION filcHi, C</^P --foo'/S 

X* 9 

CHANGES MADE: \ /^7'7 IU^LTWI '• Sen/ ^QiX^dMo (a/ r. I( 

Vv^uo k <£7?-t.. • 

STEP-

REASON: Stfky* jQ/Us <k ^> Cpftr^LP ^if M SS*.yrAQ0 

w/44976/admin/change of procedure/xfs 
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Change of Procedure/Location Form 

DATE /p/tS^/DZ 

LOCATION 3&]P S 

CHANGES MADE: ^ 7 ? / w ^ / - & /'si / £ < r/£so ^i=t7 /yy/ 

— /tare's rtt, ,^/2<*^ /P/ / - / * "^" /94?£??$ 

J " ^ o ^ z ' &/j&rc<z /UM r&fe/gc /6 •&/&p?ct/i,r 

led- STo&Jc c/?c// is/isi/^/^r^ cr/sc^. ' 

REASON: P/Ps^SZ T~s£>^<5 Gf^ 7>£?Qy5r/r/£r*J<&C- ~T2> S?/^/^/./? 
A7ar-//F,&c sun r ,-r>p^/^^p /*j T/sr ^~^J/f # /^/> 

j£/*/?/r rfc^/Zr? I'Cr S?£?pi^3 7"£73 ~/~J? "7" T/ft£~ 6t£>sVCS 

URS REPRESENTATIVE PA REPRES :ESENTATIVE / I Y 

w/44976/a dm in/change of procedure/xls 
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Change of Procedure/Location Form 

D A T E 
' 0 / 3 J O 

L O C A T I O N M L MWlAJJUAJA 

C H A N G E S M A D E : 

R E A S O N : 

L A 
_ 

l iRS REPRESENTATIVE EPA REPRESENTATIVE 

7* w/44976/admtn/change of procedure/xls 
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Change of Procedure/Location Form 

D A T E ffl. 

L O C A T I O N §1A/^K MM ( L U U ^ 

C H A N G E S W A D E : $t//jjH>jz/ ^ t^<cntraJ-< rr^fid 

R E A S O N : 

(?#7& t -f&i M . y j^^c^ry i 

TR/L, FVR^jT^fe / F S F Z - C ^ 
VE / ' 

w/44976/admin/change of procedure/xis 

108609



Change of Procedure/Location Form 

D A T E / ^ > , £ - ^ 

L O C A T I O N YO^&E TC^P&R* 

C H A N G E S M A D E : ^ ^ ^ ^ E /^JS&SR*> C^JO^ £*2A*R**#I. ^QY^. 

R E A S O N : ^ ^J** ^YIFTFR' ^ S ^ ^ ^ ^ ^ T <^*> JTEI* 

^&F~ j^agy->^^ 7%j2j&s€iS< T^^P^YY /te^ZJS .^PY^&^E^J^ 

)RJ& REPRESENTATIVE EPA REPRESENTATIVE 

w/44976/adm in/change of procedure/xls 
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Change of Procedure/Location Form 

DATE /O/ttC/C-l 

LOCATION [ j t S u ^ . ks/ff- G.vu-'-W-.. (\j h 

CHANGES MADE: 1'W A ^ ^ ^ y ^ V \ .J W l y / .° i'c j 

REASON: j ,.V -̂• > ^'W^ • a . -̂ r v^\.t»ys^j & 1 »«• ^ 7 

3 _ . , -

1\ ic. 

fL^s'/REPRESENTATIVE "EPA REPRESENTATIVE 

w/44976/admin/change of procedure/xis 
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Change of Procedure/Location Form 

DATE fr, 

LOCATION AqJLjPc^y tlrs-oJejtfo 

CHANGES MADE: S (TF 3jQ ;J^I>>K <J. I. S £H>^h^^uJ~ j& J&^aJ}^ 

^LAYYUIRJ, 77w? ,M//7/ c^&R<Y^up( 'p%py~ 

REASON: / 4f"4 (A/7/ I*J»Sa*A\P pd^^h~^J ^> 

j / T H o / - * u> ot//»~ ^ ^ fr/&7* hetUn^ n/Lrck 

EPA REPRESENTATIVE 

w/44976/ad mm/change of procedure/xis 
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Change of Procedure/Location Form 

DATE Q o h ^ 7*/t 

LOCATION 

CHANGES MADE: C L D T F G L ^ ^ ^ cO K*>~f &€L>^fMo >• 

i V f W . , 

) ~h BP .ASKIXJI 7 ^ SplP Iju^L^^j skp{^cf 

> p 4 ^ ^/)^Hv fffis 

REASON Sjg.^yOMn f^xJU &4 CfiM+JLIK^ ^ ^ ^ 7 / - • » " 

URS REPRESENTATIVE EPA REPRESENTATIVE 

oe1 
w/44976/admin/change of procedure/xis 
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Change of Procedure/Location Form 

D A T E 

L O C A T I O N BPf\ S p l i t s e f f K s k 

C H A N G E S M A D E : (L hmiM WfxjJr -fipwA fcfl-<4 Loau> split t A ^ / i ^ r 

Thg /axi l UJoe-Ucl ol$> f ^ ( L - M - T Q 5 t - S - ^ / ^ r a 

R E A S O N : 

J o n RaoS«-U_^ 

URS REPRESENTATIVE EPA REPRESENTATIVE 
1 

w/44976/admin/change of procedure/xls 
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Change of Procedure/Location Form 

D A T E 0 cfe> B*^ I 9<?FX 

L O C A T I O N c£/r-£Ofrw J W / ^ , A / 

C H A N G E S M A D E : f?/r<jCHnA £AG{?rv^J~ ^u^aJj^ <MLCA cf 

4JLCijAs-J2.iA?~ Vv t^ RI'FF/-Z. Citric! CJA^?£S'}'7)">va_J^ Q /^€A^^) 

. ^ 9 

R E A S O N : # /q^_g Q . U a ^ ^ ^ GJ /v^L fitW 

rh hr,'f / / < y u / J "^f&^pf S ^ > ovJ/vg AA£> r-g OL 

fad fit 

/ 4 p 

U R S R ^ P R E S E 
50A R/VS>G >J J-^OKMM^ 

E P A R E P R E S E N T A T I V E 

w/44976/admin/criange of procedure/xis 
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V O C Sampling Notes for Solid Matrices 

1 . You will receive four 40 mljmifeerglass vials in a ziploc baggie. 

2. Two of the vials will contain 5 ml of water and a stir bar. These vials are for the 
low-level analysis. These vials will have a weight written on the label. 

• To these vials, you add 5 grams of sample material and secure the lid. DO NOT PUT 
Y O U R L A B E L S O R T A P E O N T H E S E C O N T A I N E R S as this will contribute to the 
weight of the sample. 

3. One of these vials will be empty and have a weight written on the label. This vial 
is submitted so that a sample can be analyzed should a medium-level analysis be 
necessary. 

• To this vial, you add 5 grams of sample material and secure the lid. DO NOT PUT 
Y O U R L A B E L S OR T A P E O N THIS C O N T A I N E R as this will contribute to the 
weight of the sample. 

4. One of these vials will be empty and not have a tare weight. This vial is for the % 
solids determination. 

• F i l l this vial completely and secure the lid. 

5. Put all four vials into the ziploc baggie and affix your labels to the outside of the 
ziploc baggie. Please put clear tape over the labels on the ziploc baggie. 
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Change of Procedure/Location Form 

D A T E $&kkxA. f , 2.00,2 
L O C A T I O N ^Svk - LOicLa— 

C H A N G E S M A D E : p s U n - h V x J I feSSl<3. e>£ \fDCs, rLu.rin.^ SAtuftihg 

•FKJF-H^ VIAL. H fa ~rht % MX>)siur* OIL jervvUi^H'T^ • YLIE ^KRE-T VIAL^ 

R E A S O N : "fl/u^ -TECHNIQUE. RR£ pfrnAfl? CDLIECH'thA HCC^ LOITN J MPI* W-E /TKS< 

-ji) YVULNIWI'M 4\T ^riir.RTRFJ. to<s' O\ 1/2? Cs DURING §<9-AAJ3U'AJ>J S ^ H ^ ^ 

be /x. be+kr fechnimj friUn/j odc^R j ^ r u$ik yem hta-dspac? 

V E E P A R E P R E S E N T A T I V E 

w/44976/admin/change of procedure/xis 
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J f l N . 2 1 . 2 B 0 3 9 : 2 3 A M C D M F P C D A L L A S N O . 9 6 8 P . 2 

Change of Procedure/Location Form 

pa te GC'BITE.r Zip, 9&<Q. 
LOCATION F'QRK fHUo 

CHANGES MADE: $R,'F Jfo^rt/JA T^FLL K* PQ LU C farf . J L J M ^ 

FR»E H I RIL.4A^^ m tJj&E+^J JJFL—J/QML • •• 

T 

REASON; u*yaA^ Cel/jLcAJ SAM^.j Voh fa J UA" it 

COCK? jh'tJi, ; 

108618



Change of Procedure/Location Form 

DATE t<o. Q~2. 

LOCATION • 

CHANGES MADE: otrg,^ ^ , <£t>-e- ^ TFW.OVFT} S o O fi- WK^UJ 

REASON: g h a v ^ f ^ Vor VteaA V*A a ̂  ^ a ^ V y ^ 

>^ b p U ^ /*p</wg.yp< % a*c* 9V?OM^ ô»av<?,yior Co4vug\<, 

URS REPRESENTATIVE EPA ftEp-RESENTATlVT 

w/44976/admin/change of procedure/xfs 

108619



Change of Procedure/Location Form 

DATE fOJZQ I Q a 
LOCATION Sen'} I r? Q 

CHANGES MADE: / / CU>jgj^J«h ,3 -JjIA C.PI„.vJt f ^ hi ^ UK J f c~x) 

Seel; U t tur// ftkur/g,.^ 

REASON: S ^ / A ^ U / ^ pc f ' u f:.;> !• rc^^-yjh-^/ 

108620
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 Appendix 2.11-1 
 Data Validation 

Data collection efforts for the Molycorp RI/FS were governed by the Final Molycorp RI/FS 
Work Plan (URS 2007a), which included the Quality Assurance Project Plan (QAPP) (URS 
2007b) and the associated Final Field Sampling Plan (FSP) (URS 2007c), Standard Operating 
Procedures (SOPs) (URS 2007d), and Health and Safety Work Plan (URS 2007e).   

The Molycorp RI/FS Work Plan was developed by applying the Data Quality Objectives (DQO) 
process, which is a systematic planning tool based on the Scientific Method that is used for 
establishing criteria for data quality and for developing data collection designs.  Establishing 
formal DQOs during the Work Plan development allows a clear and unambiguous definition of 
project objectives, decisions, and decision criteria so that data of sufficient type, quality, and 
quantity are generated to meet project objectives.  The formal implementation of a DQO process 
brings structure to the planning process, thereby resulting in defensible decision making. 

The U.S. Environmental Protection Agency’s Guidance for the Data Quality Objectives Process 
(EPA QA/G-4, Final, August 2000) was utilized during the planning process.  The QAPP (URS 
2007b) provides general guidance on developing data quality criteria and performance 
specifications for decision-making and addresses application of the EPA’s seven step DQO 
process for site investigations. 

The QAPP (URS 2007b) stated the objective for the RI/FS and specified the data quality 
requirements necessary to meet those objectives.  The methods and procedures used to 
implement and accomplish the project objectives are described throughout the QAPP (URS 
2007b).  In order to assure the consistency and thoroughness of data generation, SOPs for field 
sampling, sample custody, equipment operation and calibration, laboratory sample analysis, data 
reduction, and data reporting were utilized.  Additionally, the quality of data generated was 
assessed to assure that all data are scientifically valid and of known and documented quality.  
This was largely accomplished by establishing acceptance limits for the data quality indicators of 
precision, accuracy, completeness, representativeness, and comparability, and by testing 
generated data against acceptance criteria established for these indicators during the data 
validation process. 

Precision, accuracy, completeness, representativeness, and comparability are the criteria used to 
evaluate data quality.  A description of each measure is provided in Section A.7.4 of the QAPP 
(URS 2007b).  In order to meet the intended uses of the data, specific numeric acceptance limits 
were established for precision, accuracy, and completeness.  The established precision and 
accuracy limits are those limits specified in Table B.4.4-1a of the QAPP (URS 2007b).  These 
limits will ensure that routinely generated data are valid and defensible and are of known and 
acceptable precision and accuracy. 

This document discusses the overall data quality of the RI/FS data set.  In Section 1.0, the data 
validation procedures are summarized.  In Section 2.0, significant matrix effects are discussed.  
In Section 3.0, an overview summary of the validation results is presented.  In Section 4.0, field 
and laboratory chemical constituents are discussed.  And finally, in Section 5.0, a general overall 
assessment of the data quality with respect to the data quality indicators is provided. 
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 Appendix 2.11-1 
 Data Validation 

1.0 VALIDATION PROCEDURES 
In order to assess the overall usability of the data, all chemical data packages received were 
validated and the results were presented in two types of reports.  Section 1.1 discusses the data 
validation procedures implemented.  Section 1.2 discusses the data validation qualifiers, reason 
codes, and bias codes that were assigned to chemical analytical results during the validation 
process, as necessary.  Data validation narrative reports were generated to document the results 
of all data validation activities, all data qualification assigned, and any limitations on the use of 
the data.  Section 1.3 discusses the types and content of the resultant data validation reports. 

1.1 Data Validation Process 
All analytical data collected under the RI and associated studies received a review independent 
of the laboratory to ensure that data are of known and documented quality.  The RI data 
validation process consisted of evaluation of laboratory performance criteria and sample-specific 
criteria in accordance with SOP 12.1, Analytical Data Validation for RI Data (URS 2007d).  The 
air monitoring data were collected in a program outside the RI/FS, but are considered pertinent to 
RI work.  The quality and usability of the air data validated are presented in Section 3.1.1.1 of 
the final report prepared by Applied Measurement Science (2004).  Air quality is discussed in 
Section 2.10.4 of that report. 

The review of sample-specific parameters for RI data includes evaluating parameters that are 
field sample related.  These include:  case narrative comments, chain-of-custody and sample 
condition upon receipt, holding times, method blank results, surrogate recoveries, matrix spike 
recoveries, laboratory duplicate analyses, post-digestion spike recoveries, Inductively Coupled 
Plasma (ICP) Spectroscopy serial dilution analysis agreement, internal standard performance, 
and results for field quality control samples (e.g., field duplicates, rinsate blanks).  All data 
packages received a review of sample-specific parameters. 

The review of laboratory performance parameters for RI data includes evaluating operations that 
are in the control of the laboratory, but are independent of the field samples being analyzed.  
These include:  initial calibration, initial and continuing calibration verification, laboratory 
control sample analysis, compound identification, result calculation (i.e., quantitation), data 
transcription (i.e., verification), and method specific quality control requirements (e.g., thermal 
stability, tuning, resolution, mass calibration, interference check sample analysis).  Evaluation of 
these parameters provides an assessment of overall system performance.  Laboratory 
performance parameters were reviewed for at least 10 percent of RI data packages (per method 
per sampling event) received.  Problems identified during the laboratory performance parameter 
review as potentially being systematic laboratory performance issues were then also evaluated 
for all data packages for the specific sampling event. 

The hierarchy for acceptance criteria used to evaluate each parameter, as specified in RI 
SOP 12.1 (URS 2007d), was to follow the criteria specified in SOP 12.1, then method-specified 
criteria, and finally (if prior references did not specify the criteria in question), laboratory 
historically determined acceptance ranges.    

During the data review process, data validation qualifiers were assigned to the results, as 
necessary, to indicate any potential limitation on the use of the data.  In addition, data qualifier 
codes and bias codes were also added to the results and to the database to indicate the reason(s) 
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for qualification and the associated bias direction, if discernable.  The following section provides 
the definition of all validation, reason, and bias codes used.   

1.2 Data Validation Qualifiers, Reason Codes, and Bias Codes 
In accordance with SOP 12.1 (URS 2007d), data validation qualifiers were assigned to results 
associated with quality control results not meeting project objectives (i.e., acceptance criteria) as 
defined in the QAPP.  In addition, reason codes and bias direction codes were assigned to all 
qualified data.  Table 1 summarizes the data validation qualifiers used and the associated 
definitions.  Table 2 summarizes the qualifier reason codes and bias direction codes. 

During the data review process, the data reviewer recorded all data validation qualifiers and 
associated qualification reason codes and bias codes onto the laboratory data reporting forms 
(also known as “Form 1s”).  Copies of the data sheets were given to the database administrator 
so that the data qualifiers, reason codes, and bias codes could be entered into the database.  The 
original qualified data sheets were returned to the data packages, which are retained in the URS 
project files.  Scanned copies of the Form 1s are included as Attachment 1 to this appendix 
(included on CD).  Additionally, the qualified data sheets and laboratory chain-of-custody (COC) 
records were scanned so that the resultant portable document files (.pdf) could be retained in the 
administrative record in a condensed and electronic format.   

1.3 Data Validation Reports 
The data validation reports consisted of three types of reviews for RI data.  The first type of 
review encompasses the data validation review narrative.  For each data package, a data 
validation review narrative report was prepared.  In all cases in which professional judgment was 
exercised in evaluating the need for qualification, the basis for the professional judgment is 
provided in the data review narrative report.  The second type of review encompasses all of the 
data from a distinct sampling event.  As discussed below, for each sampling event, several 
quality control (QC) measures were assessed by matrix in an overall collective sense for the 
sampling event.  For each event, this evaluation is described in the data validation report (DVR) 
and the associated data validation review narrative reports are included in the DVR as 
Attachment 2 (included on CD). 

After completing the review of sample-specific and laboratory performance parameters in 
accordance with SOP 12.1 (URS 2007d), the third type of review was conducted.  Site-specific 
matrix spike results, laboratory duplicate results, serial dilution results, blanks (field and rinsate), 
and field duplicate results were assessed collectively by matrix and sampling event to determine 
the need for additional qualification of sample results of similar matrix.  The reason for this is 
that site-specific QC samples are considered to be much more representative of the site sample 
matrix and are a good indication of whether there is a matrix effect present with a similar matrix.  
Therefore, samples were designated on the COC that were to be run as site-specific QC samples 
to meet the frequency of site-specific QC specified in the RI QAPP.  These QC samples were 
spread across data packages and not all packages contained a set of site-specific QC samples.  A 
collective evaluation of all of the site-specific QC samples of a similar matrix was performed to 
determine whether or not problems identified in a given QC sample are generally true for the 
site-specific matrix or are likely limited to the specific sample being used for the QC measure.  If 
the matrix effect was judged to be generally present for a given matrix, then qualification of all 
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results for samples of that matrix was performed.  If the matrix effect was judged to be limited to 
the specific sample used for the QC measure, then qualification of only this parent sample was 
considered warranted. 

For each discrete RI sampling event, a DVR was prepared.  Each DVR includes the following 
information: 

• The field and QC samples collected in the sampling event along with frequency of QC 
sample collection. 

• The data packages the results for the sampling event were reported in. 

• The data package(s) used to assess laboratory performance parameters. 

• The collective assessment of the matrix QC results for the sampling event (matrix spike, 
lab duplicate, and serial dilution results) and any associated sample qualification. 

• The collective assessment of the field QC results for the sampling event (field and rinsate 
blanks, where applicable, and field duplicate results) and any associated sample 
qualification. 

• An overall assessment of data, with respect to the data quality indicator parameters of 
Precision, Accuracy, Completeness, Representativeness, and Comparability (PACRC) 
and sensitivity. 

• Additionally, all data review narratives for the pertinent data packages are included as 
attachments to the DVR for each event (included on CD in Attachment 2). 

For the 55 sampling events, a total of 54 DVRs were prepared for work conducted under the RI.  
After assigning report numbers to sampling events, it was decided to combine the May 
groundwater event (R47) with the historic tailing spill investigation and the Hunt’s Pond event 
(R48) into one report (R48) because these sampling events occurred simultaneously.  As such, 
there are 55 sampling events and 54 DVRs.  Table 3 summarizes the distinct sampling events, 
the associated data packages, the matrices, and the DVR number assigned to the event.  
Attachment 2 to this appendix includes the DVRs (included on CD). 

Additionally, groundwater, surface water, springs, and seep data collected after the RI time 
frame were included in the data set used for the RI report.  These post-RI data were collected to 
meet compliance reporting requirements for Molycorp’s state discharge permits DP-933 and 
DP-1055.  The samples were collected by Molycorp personnel and analyzed by Paragon 
Analytics in Fort Collins, Colorado.  This additional data set included data from the 3rd and 4th 
quarters of 2004, all four quarters of 2005 and the 1st and 2nd quarter of 2006.  These data also 
were validated.  The permit data validation process consisted of evaluation of sample-specific 
criteria in accordance with Molycorp internal SOP 12.0, Analytical Data Validation for Permit 
Data.  Additionally, the laboratory and field QC sample results were evaluated collectively by 
matrix and quarterly sampling event to evaluate any potential effects of the sample matrix and 
sampling procedures on the analytical results.  While this validation process included review of 
sample-specific parameters, it differs from the RI data validation process because laboratory 
performance parameters are not evaluated.  While individual narrative data validation reports 
have been written for each of these additional data packages, these quarterly sampling events are 
not included in Table 3. 
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2.0 SUMMARY OF SIGNIFICANT MATRIX EFFECTS 
During the earlier stages of the RI, some matrix-related analysis problems were identified.  
Section 2.1 discusses the matrix-related analysis issues for aqueous samples and Section 2.2 
discusses the matrix-related analysis issues for soil samples. 

2.1 Matrix Effects Affecting Aqueous Samples 
During review of the fall 2002 groundwater and surface water data, it became apparent that there 
were matrix-related analysis problems.  The serial dilution results, comparisons with historical 
results, and charge balances suggested that matrix-related issues existed for the metals analysis, 
sulfate analysis, and fluoride analysis.  The laboratory conducted several studies in order to 
develop analysis solutions to the matrix-related analysis problems.  In addition, the acidity of the 
samples was found to adversely affect alkalinity matrix spike recoveries.  Each analysis problem, 
investigation, and solution is summarized below. 

Sulfate Analyses 
The sulfate analyses were originally conducted by Ion Chromatography by Method 300.0.  For 
the fall 2002 groundwater data, charge balances were often out of SOP 12.1 (URS 2007d) limits.  
For most of these, the sulfate results were greater than the reported total dissolved solids (TDS) 
results.  Additionally, many sulfate results were higher than historic results.  In order to 
investigate the analysis issues, the laboratory conducted several re-analyses on a selected variety 
of samples encompassing a range of pHs and dilutions.  After noting reproducibility and 
comparability problems despite analyzing filtered and unfiltered samples, homogenized and non-
homogenized (un-mixed) samples, the same sample over 5 days, and using an eluant dilution 
technique, a different analytical method was examined. 

The selected group of samples were analyzed by a turbidimetric technique using EPA Method 
375.4.  The charge balances using the turbidimetric method were within acceptance limits.  In 
addition, for a 5-day reproducibility study, the turbidimetric analysis method demonstrated 
acceptable analytical precision.  Thus, all fall 2002 and December 2002 groundwater samples for 
which the charge balances were outside of acceptance limits were re-analyzed for sulfate using 
EPA Method 375.4.  In addition, all subsequent sulfate analyses were conducted using EPA 
Method 375.4. 

Fluoride Analyses 
When comparing results for the fall 2002 groundwater data with historic results, it was noted that 
many fluoride results were lower than historic results.  The problem was traced to the 
concentration of aluminum present in the samples which complexes with the fluoride and results 
in suppressed measurements.  Fluoride was determined using EPA Method 340.2 which includes 
the addition of a chelating buffer to alleviate interferences from polyvalent cations such as 
aluminum.  However, the method can only compensate for aluminum concentrations up to 
3 mg/L.  Approximately 50 samples contained aluminum at concentrations greater than 3 mg/L.   

To correct the problem, the laboratory re-analyzed the samples by performing the dilutions 
necessary to reduce the aluminum concentration to 3 mg/L or less prior to the addition of the 
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chelating buffer.  Results obtained using this procedure were comparable with historic data.  
Thus, all fall 2002 and December 2002 groundwater samples for which the aluminum 
concentrations were greater than 3 mg/L were re-analyzed. In addition, for all subsequent 
fluoride analyses, the laboratory was instructed to dilute the samples based on the measured 
aluminum concentration, prior to addition of the chelating buffer. 

Metals Analyses 
Some metals results were found to be inconsistent with historic results.  Many serial dilution 
results differed by more than 10 percent for a 5-fold dilution. Additionally, for many samples in 
which the charge balance was outside the acceptance limits, the cation results appeared to be 
low.  It was observed that the number of metals failing to meet the serial dilution acceptance 
criterion tended to increase as the pH of the samples decreased.  These problems were most 
notable for samples with lower pHs (<6.7).  To study these observations, seven samples 
encompassing a range of pHs were selected for analysis at multiple dilutions (generally four 
different dilutions) to evaluate the dilution level at which the matrix interference was minimized.  
Post-digestion spikes were also conducted at two of the dilution levels to verify the dilution level 
at which the interference problems appeared to be minimized. 

The results of this study indicated that there was a consistent and significant bias in metals 
results for samples with a pH less than 5.7.  For samples with pH ranging from 5.7 to 6.7, there 
appeared to be a bias, although both the magnitude and the existence of the effect were variable 
and smaller.  The observed biases could result in reported results more than an order of 
magnitude lower than true values.  As such, a set of standard dilution schemes were developed to 
be applied to all future RI/FS analyses in order to provide assurance that the RI data would be of 
sufficient accuracy to meet project objectives. 

Tables 4 and 5 present the dilution schemes for low pH and moderate pH samples that resulted 
from the dilution studies.  Challenges in implementing the dilution schemes were achieving low 
detection limits for non-detects and complication of field logistics due to the need to collect and 
submit samples arranged by pH group.   

The fall 2002 groundwater and surface water samples for which the cation/anion balance was out 
of limits or the metals concentrations did not compare well with historic results were re-analyzed 
for dissolved metals using the applicable dilution scheme. 

The re-analyses for metals was limited to the dissolved metals fraction only.  As such, for 
samples in which the dissolved fraction was re-analyzed, the total metal sample results were 
rejected because they were likely to have a significant low bias to sample analyses results.  The 
reason and bias codes assigned to the total metals results for the affected samples are “DL, Hist – 
L.”  The “DL” reason code was used because it was the serial dilution results that suggested that 
pH-dependent matrix-related analysis problems existed.  The “Hist” reason code was added to 
indicate that results obtained did not compare well with historic data, which further supported the 
presence of an analysis problem as implied by the serial dilution results. 

As a consequence of the dilution scheme, some non-detect results were reported with 
proportionately elevated RLs.   
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Bicarbonate Alkalinity/Total Alkalinity Matrix Spike Analyses 
Evaluation of bicarbonate and total alkalinity results indicated that the matrix spike recoveries 
for these analyses were not a pertinent measure of accuracy on acidic samples.  The pH of the 
water samples affected the carbonate species equilibria for the spiked analytes and was found to 
be the dominant force in determining matrix spike recoveries such that the matrix spike 
recoveries did not reflect the accuracy of the analyses.  Therefore, the matrix spike recovery data 
for bicarbonate and total alkalinity were not used as a measure for accuracy. 

2.2 Matrix Effects Affecting Soil Samples 
There was only one significant matrix effect for soil samples.  At project initiation, it was known 
that the standard acid digestion specified in Method 3050B, “Acid Digestion of Sediments, 
Sludges and Soils,” was not effective for antimony.  The optional separate digestion included in 
Method 5030B, involving rigorous refluxing with a nitric and hydrochloric acid mixture was not 
deemed necessary because antimony is not considered to be a site-related chemical constituent.  
Because the standard digestion was not effective for antimony, low matrix spike recoveries, 
often <30 percent, were obtained.  Recognizing this effect was expected, and that an order of 
magnitude low bias to results and sensitivity would not jeopardize project objectives, the 
threshold for rejecting non-detect antimony, as specified in SOP 12.1 (URS 2007d), was lowered 
from <30 percent specified in SOP 12.1 to <10 percent.  Most antimony results for soils samples 
were qualified as estimated (J/UJ MS-L) as a result of low matrix spike recoveries.  The low 
antimony matrix spike recoveries were not unexpected and with few exceptions, the antimony 
data are considered usable in meeting project objectives in spite of the potential low bias.  A few 
antimony results were rejected because the matrix spike results were <10 percent. 

Non-Valid Matrix Spikes 
As specified in the QAPP, there were certain scenarios in which matrix spike analyses were not 
considered appropriate for assessing accuracy for sample specific matrix effects (pertinent to all 
matrices).  These are as follows: 

• For metals, when the parent sample concentrations were significantly greater than the 
spiking concentrations (i.e., greater than or equal to four times the spiking concentration), 
the ability to determine accuracy in the analysis diminishes as the spike level becomes 
nominal compared with the original sample concentration. 

• Instances in which the reporting limits were increased due to dilution factors, which 
adversely affected the reliable quantitation of the spiked metals.  In other words, the spike 
concentration is diluted out of the quantifiable range of the method.  In these situations, 
the reporting limit was typically greater than the spike concentration added.    

Non-valid matrix spike results were omitted from the collective assessment of matrix QC results. 

2.3 Evaluating Potential Matrix Effects on Dissolved Lanthanide Analysis 
In addition to collecting the standard field QC samples of field duplicates, rinsate blanks, field 
blanks and trip blanks at a frequency of 1 per 20 field samples per matrix (as applicable to the 
analysis parameters) as discussed in the DVRs, another type of field QC sample was collected 
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during the February 2004 specialty sampling event.  For the dissolved lanthanides analysis, a 
secondary filtration was done on three samples to evaluate adsorption of lanthanides to the filter 
material.   

The laboratory suggested doing adsorbance testing on the filter material to differentiate between 
filtration and adsorbance in order to have a true dissolved determination of lanthanides.  At sites 
MMW-21, MMW-30A, and MMW-30B, two dissolved metals (lanthanides) aliquots were 
prepared; the filtered samples were labeled with “D01N” in the field ID.  Then, for each location, 
one of the “D01N” filtrate aliquots was filtered a second time, using a new filter, and the 
resultant sample was labeled with “D02N” in the field ID.  The difference between the results for 
the D01N samples and the D02N samples were used to provide an indication of the propensity of 
lanthanide adsorbance on the specific filter media.   

To evaluate the magnitude of adsorption of lanthanides on the filter, the ratio between the 
primary and secondary filtration results (i.e., D01N/D02N) was calculated as shown in the table 
below. 

For all three samples, all ratios are 1.00 or greater, as expected, indicating that the D02N results 
were always less than or equal to the D01N results.  For samples MMW-21 and MMW-30B, the 
average ratio between the D01N and D02N results were 1.01 and 1.06, indicating that while the 
D02N results were generally lower, but that the difference was very small (e.g., there was very 
little adsorption).  For sample MMW-30A, however, the average ratio between the D01N and 
D02N results was 1.42, suggesting that there potentially might be some adsorption of lanthanides 
on the filter material.  However, as no adsorption was indicated for the other two samples, other 
cause for the difference between the D01N and D02N results for sample MMW-30B were 
explored. 

Ratio of D01N to D02N 
Lanthanide Results 

Analytes MMW-21 MMW-30A MMW-30B 
Cerium 1.00 1.39 1.08 
Dysprosium 1.02 1.47 1.04 
Erbium 1.02 1.47 1.06 
Europium 1.02 1.41 1.07 
Gadolinium 1.01 1.45 1.05 
Holmium 1.02 1.51 1.04 
Lanthanum 1.00 1.40 1.08 
Lutetium 1.01 1.33 1.05 
Neodymium 1.01 1.35 1.04 
Praseodymium 1.00 1.36 1.08 
Samarium 1.01 1.37 1.12 
Terbium 1.02 1.49 1.03 
Thulium 1.00 1.46 1.10 
Ytterbium 1.01 1.33 1.01 
Yttrium 1.00 1.51 1.03 
Average Ratio D01N/D02N 1.01 1.42 1.06 
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Field duplicate samples were analyzed at MMW-30A, allowing an evaluation of the sample 
homogeneity and analysis precision.  The RPDs between the dissolved MMW-30A results and 
its field duplicate ranged up to 55 percent with the average RPD across all lanthanides being 
31 percent.  The ratio of the sample result to the field duplicate sample result averaged 1.38.  
These results indicate a fairly large amount of heterogeneity in the MMW-30A sample.  This 
imprecision is about the same magnitude as the differences between the D01N and D02N 
samples, for which the RPDs ranged up to 41 percent with the average RPD across all 
lanthanides being 35 percent and the average ratio between the D01N and D02N results being 
1.42.  Thus, the observed differences between the sample which was filtered once (D01N) and 
that filtered twice (D02N) are nearly identical to the differences noted for the primary field 
sample and its field duplicate sample.  The field duplicate results suggest that the observed 
differences between the D01N and D02N results for MMW-30A are attributable to sample 
heterogeneity rather than adsorption of the lanthanides on the filter. 

This conclusion is further supported by the turbidity observed for the MMW-30A sample.  The 
turbidity measurement for MMW-30A was 29.2 NTU, much larger than that observed for either 
MMW-21 (8 NTU) or MMW-30B (7.4 NTU).  This makes it much more likely that the MMW-
30A aliquots are more likely to be highly heterogeneous than the other two samples.  The table 
below summarizes these data suggesting that in-homogeneity is the likely cause of the difference 
in the D01N and D02N lanthanide results for sample MW-30A. 

 MMW-21 MMW-30A MMW-30B 
Average Ratio of D01N 
to D02N results 1.01 1.42 1.06 
Average Ratio of D01N 
to D01D results NA 1.38 NA 
Average RPD of D01N 
to D02N results 1% 35% 6% 
Average RPD of D01N 
to D01D results NA 31% NA 
Turbidity, NTU 8.0 29.2 7.4 
Flow Rate, L/min 0.36 0.27 0.34 
Aquifer Type Bedrock Alluvium Colluvium 

T01N = total lanthanide sample fraction. 
D01N = dissolved lanthanide sample fraction, primary filtration. 
D02N = dissolved lanthanide sample fraction, secondary filtration of the T01N sample.  
NA = Not applicable because a field duplicate sample was not collected at this location. 

 

Thus, the difference in lanthanide results between the first (D01N) and second filtrations (D02N) 
generally mirrors the difference between the total lanthanide (T01N) and dissolved (D01N) 
lanthanide results. With the difference noted for sample MMW-30A likely being attributable to 
sample inhomogeneity, the comparison of the dissolved lanthanide results for the D01N and 
D02N is considered to indicate that there was little or no adsorption to the filter material for any 
of the three sets of samples. 
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3.0 SUMMARY OF VALIDATION RESULTS 
As a result of the data validation effort, approximately 99.3 percent of the RI data set was 
deemed to be usable for meeting project objectives.  Data qualified as non-detect or as estimated 
are considered usable for meeting project objectives, whereas data qualified as unusable (“R”) 
are not.  The following section discusses the quantity of valid data, and the effect of rejected data 
on decision-making. 

3.1 Valid Data Statement 
As noted in Section 1.0, all data were validated in accordance with the provisions of the 
Administrative Order on Consent approved QAPP (URS 2007b) and SOP 12.1 (URS 
2007d).  The data validation procedures meet the minimum requirements specified in EPA’s 
Risk Assessment Guidance for Superfund (EPA 1989) and those specified in EPA’s 
Guidance for Data Usability in Risk Assessment (EPA 1992).     

The table below presents the total number of field sample analyses results qualified as unusable 
(“R-flagged”), estimated (“J”- flagged), and non-detect (“U”-qualified) as well as the 
corresponding percentage.  

Qualified Data Summary 

 Result Count Percentage of Total 
Total Number of Analytical Results 340,649  
Number of R-flagged Results (rejected) 2,288 0.67 
Number of J-flagged Results (estimated) 60,114 17.65 
Number of U-flagged Results (nondetect) 20,991 6.16 
Number of Unqualified Results 265,936 78.14 

SUM 305,718 100.94 

 
As shown by the table above, greater than 99.3 percent of the analytical RI data were considered 
acceptable for use in meeting project objectives as qualified.  Many sample results were qualified 
as non-detect (“U” flagged) on the basis of contamination identified in the laboratory blanks.  
Additionally, many results were qualified as estimated (“J” or “UJ”) based on a variety of 
reasons.  The sum of the percentages of total is greater than 100 percent because some results 
received qualification as both estimated (J) and nondetect (U).  As noted earlier, the DVRs for 
each sampling event provide the detailed discussion regarding all data qualifiers assigned.   

3.2 Affect of Rejected Data on Project Decision Making 
Approximately 0.7 percent of the field sample analysis results were qualified as unusable (“R” 
flagged).  As explained below, the data user should note that the vast majority (86 percent) of 
rejected data was due to two issues, neither of which affects the ability to make project decisions.   

The first major cause of rejected data (approximately 51 percent of all rejected data) was 
discussed earlier in the section on Matrix Related Analysis Problems (Section 2.1).  In this 
section, it was explained that the total metals data for several groundwater and surface water 

 R:\Projects\22236246_Remedial_Invest_Rep\Task_01\10.0_Word_Proc\2nd Draft Molycorp\Section 2\Appendices\Appendix 2.11-1\Appendix_2.11-1.doc\5/23/2007 4:27 AM   10 
108633



 Appendix 2.11-1 
 Data Validation 

samples from the first two sampling events were rejected due to poor comparability with historic 
results in combination with matrix related effects, which were eliminated by dilution prior to 
analysis.  Re-analyses were conducted for the dissolved metals analysis of the affected samples, 
as ecological risk-based evaluations would generally be made using the dissolved metals results, 
rather than the total metal results.  For human health groundwater, the dissolved fraction 
generally mimics the total fraction results owing to use of low-flow purging of wells and the 
component of groundwater that moves through the aquifer is adequately described by the 
dissolved fraction results.  Due to logistics and time restraints, re-analyses were not considered 
warranted for the total metals samples.   

The second major cause of rejected data (approximately 26 percent) was improper sample 
location for some soil samples.  In most cases, replacement samples were collected at the proper 
locations such that there was no effective loss of data.  The replacement samples were given a 
unique field ID.  The initial results were rejected so that they would be excluded from the 
useable data set.  Because the vast majority of rejected data were either not crucial to risk-based 
evaluations, or were compensated for by results for replacement samples, the amount of rejected 
data, 0.7 percent, is not considered to affect the overall robustness of the data set.   

With the analytical completeness being 99.3 percent, it is considered likely that the ability to 
make project decisions will not be limited due to a lack of valid data. 

4.0 FIELD OR LABORATORY CHEMICAL CONSTITUENTS 
Throughout the Molycorp RI, several analytes were reported as detected in the field investigation 
samples and in field rinsate blank samples at a comparable frequency and concentration for 
various media sampled.  For example, ammonia was reported as detected in 167 of the 222 
rinsate blanks (75 percent) and was detected in all investigative media at a comparable frequency 
and magnitude.   

Molycorp proposed in the February 2004 meeting with EPA that these analytes with a blank 
frequency of detection and range of concentrations that are comparable to site samples would not 
be considered site contaminants.  In subsequent discussions and meetings, EPA concurred with 
this recommendation and revised the Screening Level Criteria tables to reflect the agreement. 

Ammonia 
Sixty-five percent of all aqueous samples were qualified as non-detect on the basis of ammonia 
contamination in associated blanks.  Evaluation of solid media requires a calculation of the 
concentration in soil or sediment equivalent to that in an aqueous blank.  Taking a conservative 
approach for calculating equivalent concentration based on the assumptions that all 
contamination found in the blank aliquot analyzed would be present in the sample aliquot 
analyzed and taking into account the differing environmental and rinsate blank preparation 
procedures, 99 percent of all detected soil and sediment samples had equivalent concentrations of 
ammonia within the range of concentrations likely attributable to contamination.   

The following table summarizes detectable ammonia concentrations in field blanks and various 
abiotic media.  Evaluations of these data indicate a frequency and magnitude of detection of 
ammonia in blanks comparable to that for field samples.  
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Therefore, comparable concentrations of ammonia detected in the 35 percent of the aqueous 
samples not qualified or reported as non-detectable and in all of the soil or sediment samples are 
considered to be attributable to field or laboratory contamination and not to presence in site 
samples.  The reporting of detectable concentrations of ammonia in site samples is not 
considered to be an indication of the presence of ammonia in those samples on site.  
 

Medium 
Percent 
Detects 

(%) 

Range of 
Concentrations 
(mg/L or mg/kg) 

Equivalent Blank Conc. 
(mg/L or mg/kg) 

Rinsate Blanks 75 0.03 – 0.84  

Groundwater 86 0.02 – 0.96* 0.03 – 0.84 

Seep 82 0.03 – 0.51 0.03 – 0.84 

Surface Water 76 0.03 – 0.54 0.03 – 0.84 

GSI Surface Water 75 0.04 – 0.18 0.03 – 0.84 

Soil 95 0.05 – 256** 9 - 250 

Sediment 93 3 – 258*** 9 – 250 
*excludes 7 of 7 samples from MW-B, 2 of 3 samples from SC-1B, and 1 of 7 samples from MMW-8A with 
ammonia concentrations ranging from 1.2 to 7 mg/L 

**excludes highest 1 percent of results (13 soil samples with concentrations ranging from 265 to 1,610 
mg/kg) 

***excludes highest 1 percent of results (4 sediment samples with concentrations ranging from 266 to 793 
mg/kg) 

 

Other Chemical Constituents 
The table below summarizes benzaldehyde detects for soil samples and associated laboratory QC 
samples.  

SAMPLE TYPE 
 

Soil Samples Method Blanks 
Laboratory  

Control Samples 

Number of samples 276 27 34 
Number of  
Benzaldehyde detections 202 19 23 

Frequency of 
Benzaldehyde detection 73% 70% 68% 

Average Detected  
Benzaldehyde Concentration 0.241 mg/kg 0.278 mg/kg 0.175 mg/kg 

Range of Detected 
Benzaldehyde Concentrations 0.018 to 4.7 mg/kg 0.023 to 1.2 mg/kg 0.018 to 0.720 mg/kg 

EPA Region 6 Medium 
Specific Screening Levels Residential Industrial 

Indoor Worker 
Industrial 

Outdoor Worker 
mg/kg 6,100 100,000 68,000 

 

The SVOC benzaldehyde was detected in approximately 73 percent of the soils samples from the 
fall 2002 sampling event.  However, the presence of benzaldehyde in field samples is considered 
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to be a laboratory artifact.  The frequency of benzaldehyde detection in field samples is 
comparable to the frequency of detection in method blanks and laboratory control samples.  
Additionally, the range of detected concentrations was comparable between the three populations 
of sample results:  soil samples, method blanks, and laboratory control samples.  Discussions 
with laboratory personnel indicated that the benzaldehyde issue extended to other projects in 
house at the same time period as the samples from this event; the laboratory suspects that the 
benzaldehyde may be introduced during the GPC clean-up step.  Although some benzaldehyde 
detections remained after data qualification was issued based on method blank results, the 
remaining detections of benzaldehyde are considered a laboratory artifact rather than a site-
related issue. 

A similar situation was encountered for the following analytes: 

1. Common Laboratory Chemical constituents (all media): acetone, methylene chloride, 
carbon disulfide, and phthalates 

2. Surface water: bis(2-ethylhexyl)phthalate, acetone, and carbon disulfide 

3. Groundwater:  bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butylphthalate, acetone, 
carbon disulfide, chloroform, methylene chloride, and tetrachloroethene 

4. Soil and sediment:  1,2,3,4,6,7,8,9-octachlorodibenzofuran, 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin, 1,2,3,7,8-pentachlorodibenzofuran, 2,3,4,6,7,8-
hexachlorodibenzofuran, bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butyl 
phthalate, acetone, carbon disulfide, methylene chloride, and benzaldehyde 

Figure 1 compares the frequency of detection of chemical constituents found in surface water 
samples to the frequency of detection of these chemical constituents in the associated field blank 
samples.   

The bar graph indicates that for two of the four analytes, ammonia, and carbon disulfide, the 
frequency of detection in the field samples was very similar to the frequency of detection in the 
associated field blanks.  For the other two analytes, bis(2-ethylehxyl)phthalate, and acetone the 
frequency of detection was significantly higher in the field blanks than in the field samples.  
These results strongly suggest that the presence of these analytes in field samples is due to 
ambient conditions in the field or laboratory.  These analytes are not considered to be site-
related. 

Figure 2 compares the frequency of detection of chemical constituents found in soil and sediment 
samples to the frequency of detection of these chemical constituents in the associated field blank 
samples.  

The bar graph indicates that for all analytes except acetone, the frequency of detection in the 
field samples was very similar to the frequency of detection in field blanks (i.e., frequency of 
detections differed by no more than 25 percent).  Acetone is a known common laboratory 
chemical constituent.  As such, the higher frequency of detection in field samples relative to field 
blanks is not considered to indicate that these analytes are site-related.  These results strongly 
suggest that the presence of these analytes in field samples is due to ambient conditions in the 
field or laboratory.  These analytes are not considered to be site-related. 
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Figure 3 compares the frequency of detection of chemical constituents found in groundwater 
samples to the frequency of detection of these chemical constituents in the associated field blank 
samples.  

The bar graph indicates that for all analytes, the frequency of detection in the field samples was 
either very similar to the frequency of detection in the associated field blanks or the frequency of 
detection in field blanks was much higher than for field samples.  These results strongly suggest 
that the presence of these analytes in field samples is due to ambient conditions in the field or 
laboratory.  These analytes are not considered to be site-related. 

Based on these data, the presence of chemical constituents in various media specified below 
were considered to be attributable to ambient conditions in the field or laboratory and the 
presence of these analytes was not considered to be site-related.  It was agreed in the February 
2004 meeting with EPA that these analytes with a blank frequency of detection and range of 
concentrations that are comparable to site samples would not be considered site contaminants.  In 
subsequent discussions and meetings EPA concurred with this recommendation and revised the 
Screening Level Criteria tables to reflect the agreement. 

Compounds by medium for which blank detection rate and magnitude are comparable to field 
sample detection rate and magnitude are: 

1. All media: acetone, ammonia, methylene chloride, carbon disulfide, and phthalates 

2. Surface water: bis(2-ethylhexyl)phthalate, acetone, and carbon disulfide 

3. Groundwater:  bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butylphthalate, acetone, 
carbon disulfide, chloroform, methylene chloride, and tetrachloroethene 

4. Soil and sediment:  1,2,3,4,6,7,8,9-octachlorodibenzofuran, 1,2,3,4,6,7,8,9-
octachlorodibenzo-p-dioxin, 1,2,3,7,8-pentachlorodibenzofuran, 2,3,4,6,7,8-
hexachlorodibenzofuran, bis(2-ethylhexyl)phthalate, diethylphthalate, di-n-butyl 
phthalate, acetone, carbon disulfide, methylene chloride, and benzaldehyde 

5.0 OVERALL DATA QUALITY ASSESSMENT 
Greater than 99.3 percent of the RI analytical data were considered acceptable for use in meeting 
project objectives as qualified.  Many sample results were qualified as non-detect (“U” flagged) 
on the basis of contamination identified in the laboratory blanks.  Additionally, many results 
were qualified as estimated (“J” or “UJ”) based on a variety of reasons.  The DVRs for each 
sampling event provide the detailed discussion regarding all data qualifiers assigned.   

The data quality assurance objectives, as found in Section D of the QAPP (URS 2007b), were 
reviewed to verify that RI data collected met data quality objectives.  The results of the 
evaluation are presented in the following sections. 

5.1 Precision 
Precision measures the repeatability of data by examining the spread of individual values from 
the average reported values, and therefore describes the magnitude of errors.  The closer the 
numerical values of the measurements are to one another, the more confidence there is in the 
precision of the analysis.  Precision for a single analyte was expressed as a Relative Percent 
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Difference (RPD) or as an absolute difference between field duplicate or laboratory duplicate 
results (spike duplicate analyses were used for organic methods).  Precision was measured by 
analyzing duplicate sample (or spiked duplicate samples) at a frequency of one duplicate analysis 
per 20 field samples.  Table B.4.4-1a of the QAPP (URS 2007b) listed the acceptance criteria 
used to measure precision. 

The percentage of precision measurements meeting evaluation criteria ranged from 90 percent to 
100 percent for all events, with the percentage being closer to 100 percent for the vast majority 
of sampling events.  While a few results were qualified as estimated based on imprecision, none 
were qualified as unusable.  As such, the overall level of precision demonstrated for all events 
collectively was considered to be acceptable.   

5.2 Accuracy 
Accuracy describes how close a result is to a specific target.  It is a measure of the bias in a 
measurement system.  The closer the value of the measurement agrees with the true value, the 
more accurate the measurement.  Accuracy was measured by spiking a control sample matrix 
and field samples with known quantities of target analytes and then calculating the percent 
recovery of the analyte.  The samples made by spiking a control matrix are called laboratory 
control samples (LCSs).  The samples made by spiking field samples are called matrix spike 
(MS) samples.  LCSs and MSs were prepared and analyzed at a frequency of one per 20 field 
samples.  Additionally, for organic analyses, surrogate compounds were spiked into every 
sample.  The percent recoveries were compared to the acceptance criteria listed in QAPP Table 
B.4.4-1a (URS 2007b).   

While several results were qualified as estimated based on poor matrix related accuracy, 
relatively few were qualified as unusable (0.027 percent of all data were based on matrix spike 
recoveries).  The overall level of accuracy with respect to the site-specific sample matrix and a 
clean matrix demonstrated for all events collectively was considered to be acceptable.  

5.3 Completeness 
Completeness is a measure of the number of valid measurements obtained in relation to the total 
number of measurements planned.  Completeness is expressed as the percentage of valid or 
usable measurements relative to number of measurements requested.   

Greater than 99.3 percent of the RI analytical data were considered acceptable for use in meeting 
project objectives as qualified.  Many sample results were qualified as non-detect (“U” flagged) 
on the basis of contamination identified in the laboratory blanks.  Additionally, many results 
were qualified as estimated (“J” or “UJ”) based on a variety of reasons.  As noted earlier, the 
DVRs for each sampling event provide the detailed discussion regarding all data qualifiers 
assigned.   

Approximately 0.7 percent of the results were qualified as unusable (“R” flagged).  The data user 
should remember that the vast majority (77 percent) of rejected data was due to two issues (see 
Section 3.0 for details), neither of which was considered to affect the ability to make project 
decisions.  Excluding the data rejected for these two reasons from the rejected data set results in 
only 0.16 percent of the data set being qualified as unusable. 
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As 99.3 percent of the results were considered usable for project objectives, the QAPP 
completeness goal of 80 percent was satisfied.   

5.4 Representativeness 
Representativeness expresses the degree to which data accurately and precisely represent the 
environmental condition.  Representativeness is achieved in part through using standard 
sampling and analytical procedures described in the QAPP and supporting FSP and SOPs (URS 
2007c, 2007d).  Representativeness is also influenced by appropriate program design and such 
elements as proper well locations and sampling locations.   

The agreement between the field duplicate results was used to assess representativeness for each 
of the sampling events.  As relatively few data results were qualified on the basis of field 
duplicate disagreement, the samples collected were considered to be adequately representative of 
the medium sampled.   Additionally, for groundwater, the good agreement between results from 
the same location over multiple sampling events also supports the conclusion that the samples 
collected are representative of the medium sampled.   

Laboratory or method duplicates were used to evaluate how representative an aliquot taken from 
a sample was of a given sample.  Again, the close agreement between the vast majority of 
laboratory duplicates results indicated that sample processing and sub-sampling procedures were 
acceptable. 

5.5 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared to another.  Data sets are considered comparable only when precision and accuracy 
are considered acceptable during data validation.  This goal was achieved through following 
SOPs to collect and then analyze representative samples and through reporting analytical results 
in appropriate and consistent units.  In essence, comparability was maintained by consistency in 
sampling conditions, selection of sampling procedures, sample preservation methods, analytical 
methods, data reporting units, and acceptable overall accuracy and precision.   

5.6 Sensitivity 
The analytical methods and laboratories used were selected taking into consideration the ability 
to meet the maximum allowable reporting limit requirements specified in the QAPP on a clean 
sample matrix.  Barring dilutions required to eliminate interferences in groundwater samples 
with low pH readings, the reporting limits obtained generally meet the QAPP requirements.  All 
reporting limits meeting the QAPP required reporting limits should be fully usable for project 
decision making.  The data users, however, will need to assess the affect of non-detect results 
with elevated reporting limits on project decision-making. 
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Table 1 
DATA VALIDATION QUALIFIER DEFINITIONS 

Qualifier Definitions 1, 2 
U The analyte was analyzed for, but was not detected above the reported sample quantitation 

limit. 
J The analyte was positively identified; the associated numeric value is the approximate 

concentration of the analyte in the sample (i.e., estimated value). 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the 

reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “tentative identification.” 

NJ The analysis indicates the presence of an analyte that has been “tentatively identified” and the 
associate numerical value represents its approximate concentration. 

R The data are unusable and have been rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria.  The presence or absence of the analyte 
cannot be verified. 

1 EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, February 1994. 
2 EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, October 1999. 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Fall 2002 Soils and Sediments, Part A SOL001 through SOL046 (not dioxins) STLB Soil and 
Sediment 1 

Fall 2002 Soils and Sediments, Part B 
(collected in Jan 2003) SOL047 through SOL067 (not dioxins), SOL073 STLB Soil and 

Sediment 2 

June and September 2003 RI/FS Soils SOL074 through SOL077, SOL087,  
and SOL 083 w/make-up soils STLB Soil 3 

November and December 2003 Soils, Tailings, 
and Sediment 

SOL095 through SOL100 
SPLP01 STLB Soil, Tailings, 

Sediment 4 

Fall 2002, January 2003, and June 2003 Dioxins 
and Furans for Soil and Sediment Samples DIOX01 through DIOX04 STLK Soil and 

Sediment 5 

Spring 2003 Sediment and Soil (March) SOL068 through SOL073 w/make-up soil STLB Soil and 
Sediment 6 

Summer 2003 Sediment (July) SOL078 through SOL083 STLB Sediment 7 

Fall 2003 Sediment (September) SOL088 through SOL093 STLB Sediment 8 

Fall 2002 Biota BIO001 through BIO034 STLB Biota 9 

Fall 2002 Small Mammals 829551, 829551A, 829551B EnChem Biota 10 

Spring 2003 Benthic Macroinvertebrate BIO035 and BIO036 STLB Biota 11 

June 2003 Small Mammals 
(make-up samples) 835320A, 835320B, 835320C EnChem Biota 12 

June 2003 Earthworms BIO043 STLB Biota 13 

Fall 2003 Aquatic Biota BIO048 through BIO057 STLB Biota 14 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

June, August, and September 2003 RI/FS 
Plants BIO037 through BIO042, BIO047 STLB Biota 15 

Choke Cherries BIO045 and BIO046 STLB Biota 16 

WIS Plants 
(June and September 2003) WISB01 through WISB14 STLB Biota 17 

WIS Soil 
(Summer 2003) WISS01 through WISS05 STLB Soil 18 

Vegetable Gardens, Soil, Irrigation Water, and 
Riparian Soil  

BIO044,  
SOL084 through SOL086,  

WAT157 and WAT162 
STLB 

Biota 
Soil 

Water 
19 

Fall 2002 Groundwater and Surface Water 
WAT001 through WAT027, 
WATRAA1, WATRAA2, 
WATRABC1,WATRAF1 

STLB Groundwater and 
Surface Water 20 

Spring 2003 Surface Water  WAT057 through WAT063, WAT087C, 
WATRAS1, WATRAS2, WATRAS3 STLB Surface Water 21 

Summer 2003 Surface Water  WAT132 through WAT135, WAT138, WAT139, 
WAT141-143, WAT151, and WAT150 STLB Surface Water 22 

Fall 2003 Surface Water  WAT178 through WAT185 STLN Surface Water 23 

Snowmelt (April 2003) WAT094C through WAT102C, no WAT099 STLB Surface Water 24 

Storm Event #1 WAT155, WAT156 STLB Surface Water 25 

Storm Event #2 WAT160, WAT164, WAT165 STLB Surface Water 26 

Storm Events #3, #4, and #5 WAT166 through WAT168 
and WAT175 STLB Surface Water 27 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Groundwater/Surface Water Interaction 
Study 1 (GSI) 

WAT187 through WAT191, WAT192 through 
WAT195, WAT194SA (reanalysis LR-16, Day 3, 

PS) WAT197 through WAT199, SOL094 

STLB and  
on-site 

Surface Water 
Piezometer Water 
Chamber Water 

Sediment 

28 

Fall 2002 Hexavalent Chromium 
HEX01 through HEX12 

D2J080118, D2J090175, D2J100114, D2K050113, 
D2K080117, D2K140139 

STL on-site 
STLD 

Groundwater 
Surface Water 29 

December 2002 Monthly Groundwater  WAT028 through WAT030, 
WATRAA1, WATRAF1 STLB Groundwater  30 

January 2003 Quarterly Groundwater and 
Surface Water 

WAT031 through WAT045 
WATRAS1, TDSRA1 STLB Groundwater and 

Surface Water 31 

February 2003 Monthly Groundwater and 
Surface Water 

WAT046 through WAT051, 
WATRAF2, WATRAS1 STLB Groundwater and 

Surface Water 32 

March 2003 Monthly Groundwater and 
Surface Water 

WAT052 through WAT056, WATRAF2,  
WATRAS1, WATRAS2 STLB Groundwater and 

Surface Water 33 

April 2003 Quarterly Groundwater and 
Surface Water 

WAT064 through WAT093, WAT099, WAT103, 
WATRAS4 (Outfall002 Al, As, Cd) STLB Groundwater and 

Surface Water 34 

May 2003 Monthly Groundwater and Surface 
Water WAT104 through WAT112 STLB Groundwater and 

Surface Water 35 

June 2003 Monthly Groundwater and Surface 
Water WAT113 through WAT121 STLB Groundwater and 

Surface Water 36 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

July 2003 Quarterly Groundwater  
(US and DS of Springs 13 and 39) 

WAT122 through WAT131, WAT136, WAT137, 
WAT140, WAT144 through WAT149, WAT151 

through WAT154, WATRAS4, 98732 
STLB Groundwater  37 

August 2003 Monthly Groundwater and 
Surface Water 

part of WAT157, WAT158 through WAT161,  
WAT163, 98732 STLB Groundwater and 

Surface Water 38 

September 2003 Monthly Groundwater and 
Surface Water 

WAT169 through WAT177, TAP01, TAP02, 
TDSRA2 STLB Groundwater and 

Surface Water 39 

October 2003 Quarterly Groundwater and 
Surface Water 

WAT186, WAT196, 
WAT200 through WAT224, US2RA STLB Groundwater and 

Surface Water 40 

November 2003 Monthly Groundwater and 
Surface Water WAT225 through WAT231 STLB Groundwater and 

Surface Water 41 

December 2003 Monthly Groundwater and 
Surface Water WAT232 through WAT238 STLB Groundwater and 

Surface Water 42 

January 2004 Quarterly Groundwater and 
Surface Water WAT239 through WAT260 STLB Groundwater and 

Surface Water 43 

April 2004 Quarterly Groundwater and 
Surface Water WAT272 through WAT293 STLB Groundwater and 

Surface Water 46 

February 2004 Specialty Sampling  
and March 2004 MMW-50A Groundwater and 
Surface Water 

WAT261 through WAT266,  
URS.304.xls, URS.404.xls, URS 504.xls 

and URS504A.xls (AU) 
Data Table (U of Miami) 
22236239.00610 (FGS) 

STLB 
AU 

UofMiami 
FGS 

Groundwater 
and Surface Water 44 

March 2003 GSI Study 2 WAT267 through WAT271 STLB 
Groundwater, 

Surface Water, and 
Piezometer Water 

45 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

May Groundwater 
(Spring 13, MMW-50A, Douglas) WAT298 STLB Groundwater 

No R47; 
was included 

with R48 

May 2004 Historic Tailings Spill Investigation 
& Hunt’s Pond 
(and May GRWs, Spring 13, MMW-50A, 
Douglas) 

WAT297 through WAT299 
SOL103 through SOL109 

SPLP02  
STLB 

Soil, Sediment, 
Groundwater, and 

Surface Water 
48 

May 2004 Supplemental Sampling South of 
Tailing 

WAT294 through WAT297 
BIO058 through BIO060 

SOL101, SOL102, L44850 

STLB 
ACZ 

Groundwater, 
Surface Water, 

Soil, Biota 
49 

September 2004 Serial Dilution Study WAT301, WAT303,  
WAT307, WAT310, WAT314 STLB 

Surface Water, 
Groundwater, 
Mixing Water 

50 

September 2004 Benthic Survey Study WAT302, WAT304 through WAT306 
SOL110, SOL111 STLB Surface Water 

Sediment 51 

September 2004 GSI Study 3 
WAT306, WAT308, WAT309, WAT311, 

WAT312, WAT313, WAT315 through WAT318 
SOL114 

STLB 

Surface Water 
Piezometer Water 
Chamber Water 

Sediment 

52 

September 2004 Radon Tracer Study WAT319, WAT320 STLB Surface Water 53 

Roadside Rock Pile Characterization 
(June/July 2005) 

117934, 117935, 117936, 117937, 117938,  
117967 through 117971, 117759, 117760,  

117818 (SVL), 
108674, 108705 (STL-B), 

URSC481.pdf through URSC507.pdf (DCM) 

SVL 
STLB 
DCM 

Rock 
Leachate 54 
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Table 2 
RI SAMPLING EVENT AND DATA PACKAGE SUMMARY 

RI Sampling Events List of Packages LAB Matrix DVR 
Number 

Supplemental Groundwater Sampling Events in 
2005 and 2006 1 
(Sampling in association with new well 
installations at the tailing area) 

05-11-122, 
06-01-122, 06-01-127, 06-01-167, 
06-02-135, 06-02-143, 06-02-157, 

06-03-138, 06-03-154 

PAR 2 Groundwater 55 

 
1 Encompasses four small sampling events. 
2 Data collected for Permit purposes; deliverables consistent with Permit program and differ slightly from RI parameter list.  Does not include the two years of 
quarterly groundwater data generated by Paragon for samples collected past the RI sampling period. 

 

ACZ = ACZ Laboratories, Inc. 

DCM = DCM Science Laboratory, Inc. Wheat Ridge, CO. 

FGS = Frontier Geosciences, Inc., Seattle, WA 

PAR = Paragon Analytics, Fort Collins, CO 

STLB = Severn Trent Laboratories, Burlington, VT 

STLD = Severn Trent Laboratories, Denver, CO 

STLK = Severn Trent Laboratories, Knoxville, TN 

STLN = Severn Trent Laboratories, North Canton, OH 

SVL = SVL Laboratories, Kellog, ID 

AU = University of Arizona, Tucson, AZ, Department of Geosciences, Laboratory of Isotope Geochemistry 

UofMiami = University of Miami, Miami, FL, Noble Gas Isotope Laboratory 
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Table 3 
DATA VALIDATION QUALIFIER CODES AND BIAS DIRECTION CODES 

Qualifier 
Code 

Data Quality Condition 
Resulting In Assigned Qualification 

General Use 

HT Holding time requirement was not met 
P Preservation requirement(s) not met 

MB Method blank or preparation blank contamination 
LCS Laboratory control sample evaluation criteria not met 
MS Matrix spike and/or matrix spike duplicate accuracy evaluation criteria not met 
D Duplicate or spike duplicate precision evaluation criteria not met 
FB Field blank contamination 
RB Rinsate blank contamination 
FD Field duplicate evaluation criteria not met 

Partial analysis results greater than total analysis results; difference is greater than accuracy 
limitations of the method 

TvP 

ID Target compound identification criteria not met 
IS Internal standard evaluation criteria not met 
CO Suspected carry-over 

Reported sample concentration is between the method detection limit (or instrument detection 
limit [IDL]) and the sample quantitation limit. 

SQL 

RL Reporting limit exceeds decision criterion (for nondetects) 
LR Over linear range without re-analysis 
DC Data Comparability 
Hist Results did not agree with historic data for the same sampling location 

Inorganic Methods 
ICV Initial calibration verification evaluation criteria not met 
CCV Continuing calibration verification evaluation criteria not met 
CCB Continuing calibration blank contamination 
ICS Interference Check Sample evaluation criteria not met 
PDS Post-digestion spike recovery outside acceptance range 
MSA Method of standard additions correlation coefficient < 0.995 
DL Serial dilution results did not met evaluation criteria 

Organic Methods 
TUNE Instrument performance (tuning) criteria not met 
ICAL Initial calibration evaluation criteria not met 
CCAL Continuing calibration evaluation criteria not met 
SUR Surrogate recovery outside acceptance range 
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Table 3 
DATA VALIDATION QUALIFIER CODES AND BIAS DIRECTION CODES 

Qualifier 
Code 

Data Quality Condition 
Resulting In Assigned Qualification 

Bias Codes Bias Direction 
H Bias in sample result likely to be high 
L Bias in sample result likely to be low 
I Bias in sample result is indeterminate 
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Table 4 
ANALYSES STRATEGY FOR LOWER PH SAMPLES 

Analyte pH Class A 
(pH < 5.6) 

Dilution 
Adjusted IDL, µg/L 

Lowest Evaluation 
Criterion, µg/L 

QAPP RL 
(µg/L) ICP ICPMS 

Al ICP analysis at 100x 
dilution 2,260 87 40 22.6 5.3 

Sb ICP analysis at 10x dilution 50 6.0 0.7 5 0.3 
As ICP analysis at 10x dilution 67 50 (0.010) 2 6.7 0.2 
B ICP analysis at 10x dilution 27 1.6 160 2.7   
Ba ICP analysis at 10x dilution 84 4.0 130 8.4 0.5 
Be ICP analysis at 10x dilution 3 4.0 2 0.3 0.1 

Cd ICP analysis at 100x 
dilution 80 0.25 0.9 0.8 0.1 

Ca ICP analysis at 100x 
dilution 23,400 -- 200 234 17.4 

Co ICP analysis at 100x 
dilution 230 50 10 2.3 0.1 

Cr ICP analysis at 100x 
dilution 370 50 5 3.7 0.1 

Cu ICP analysis at 100x 
dilution 170 8.9 4 1.7 0.3 

Pb ICPMS analysis at 10x 
dilution 1 2.5 1 1.7 0.1 

Fe ICP analysis at 100x 
dilution 4,890 1,000 500 48.9 5.5 

Mg ICP analysis at 100x 
dilution 26,940 -- 200 269.4 5.2 

Mn ICP analysis at 100x 
dilution 280 200 60 2.8 0.1 

Ni ICP analysis at 100x 
dilution 340 52 20 3.4 0.3 

Mo ICP analysis at 10x dilution 17 180 3 1.7 0.2 

Ag ICPMS analysis at 10x 
dilution 16 0.32 1 1.6 0.1 

Tl ICPMS analysis at 10x 
dilution 29 1.7 0.1 2.9 0.1 

K ICP analysis at 100x 
dilution 31,410 -- 200 314.1   

Se ICPMS analysis at 10x 
dilution 8 5 2 2.8 0.8 

V ICPMS analysis at 10x 
dilution 2 19.0 10 1.8 0.2 

Na ICP analysis at 100x 
dilution 36,560 -- 200 365.6   

Zn ICP analysis at 100x 
dilution 390 117 50 3.9 0.5 

  QAPP Table acknowledged that criteria below 50 µg/L would not be met by conventional methods. 
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Table 5 
ANALYSES STRATEGY FOR MODERATE PH SAMPLES 

Analyte pH Class B (5.6<pH<6.7) 
pH Class C (pH > 6.7) 

Dilution 
Adjusted IDL, µg/L 

Lowest 
Evaluation 
Criterion, 

µg/L 

QAPP RL 
(µg/L) ICP ICPMS 

Al ICP analysis at 10x dilution 226 87 40 22.6 5.3 

Sb ICPMS analysis at 2x dilution 0.6 6.0 0.7 5 0.3 

As ICPMS analysis at 2x dilution 0.4 50 (0.010) 2 6.7 0.2 

B ICP analysis straight 2.7 1.6 160 2.7  

Ba ICP analysis straight 8.4 4.0 130 8.4 0.5 

Be ICP analysis straight 0.3 4.0 2 0.3 0.1 

Cd ICP analysis straight 0.8 0.25 0.9 0.8 0.1 

Ca ICP analysis at 10x dilution 2,340 -- 200 234 17.4 

Co ICP analysis straight 2.3 50 10 2.3 0.1 

Cr ICP analysis straight 3.7 50 5 3.7 0.1 

Cu ICP analysis straight 1.7 8.9 4 1.7 0.3 

Pb ICPMS analysis at 2x dilution 0.2 2.5 1 1.7 0.1 

Fe ICP analysis at 10x dilution 489 1,000 500 48.9 5.5 

Mg ICP analysis at 10x dilution 2,694 -- 200 269.4 5.2 

Mn ICP analysis at 10x dilution 28 200 60 2.8 0.1 

Ni ICP analysis straight 3.4 52 20 3.4 0.3 

Mo ICP analysis straight 1.7 180 3 1.7 0.2 

Ag ICPMS analysis at 2x dilution 0.2 0.32 1 1.6 0.1 

Tl ICPMS analysis at 2x dilution 0.2 1.7 0.1 2.9 0.1 

K ICP analysis straight 314.1 -- 200 314.1  

Se ICPMS analysis at 2x dilution 1.6 5 2 2.8 0.8 

V ICPMS analysis at 2x dilution 0.4 19.0 10 1.8 0.2 

Na ICP analysis at 10x dilution 3,656 -- 200 365.6  

Zn ICP analysis at 10x dilution 39 117 50 3.9 0.5 

 QAPP Table acknowledged that criteria below 50 µg/L would not be met by conventional methods. 
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Memo 

To: General Molycorp Database Users  
From: URS Corp  
Date: 5/15/07 
Re: Changes to Database from 2/17/04 

Below is a summary of changes to the database after 2/17/04 and through 10/27/08: (Since 
05/7/2007 in light Green) 

General: 

This is the final version of the RI database.  Any corrections to these final data will be documented 
and distributed via E-mail to assigned database users.  Assigned users will be responsible for 
notifying individuals for whom they have provided database output of any such changes to the 
database.  

All permit data collected through the second quarter 2008 (6/30/2008) that are subsequent to the RI 
data collection efforts have been incorporated into the database.  The permit sample ID’s have been 
incorporated into the MA_Reference table and have been assigned codes of PM = Post RI Permit - 
Mine Site Location Data, PR= Post RI Permit - Reference Location Data, PT= Post RI Permit - 
Tailing Location Data, and PO= Post RI non permit data and Permit Quality Control Samples. 

Field descriptions in various tables were updated to be more descriptive of the type(s) of information 
that is contained within. 

Incorporated sample data for the East of Tailing Wells (MW-30, 31, 32, 33, 34).  Sampling of these 
wells began in January 2006.  Incorporated special Tailing well sampling (Sites MW-17, MW-24, 
MW-14, and MW-4) that occurred in February 2006.  Incorporated both the conventional and low-flow 
sampling of site MW-4 (dual sampled February and March 2006) and site MMW-2 (Dual sampled 
November 2005 – with subsequent sampling via conventional method only through March 2006 and 
preliminary un-validated results for permit sampling May 2006).  All Elevation data associated with 
the above sampling is included in the Elevation table.  

To assist with the determination of sampling method for Sites MW-4 and MMW-2, the table MW-
4_MMW-2_Samp_Technique_Xref has been incorporated as a table to cross reference the sample 
ID contained in the Chemistry Samples table to the sampling technique. 

The table named Particle_Size_Master has been incorporated into the database.  This table contains 
the laboratory ‘raw’ data for the particle size determination.  All particle size sample IDs have been 
updated to match the associated sample ID located in the Chemistry Samples table.  This facilitates 
queries of sample data associated with the particle size samples. 

The following historic report data (report ID can be found in the SDG_ID field) have been updated 
such that the method ID, Method Type and parameter better reflect the actual test or parameter 
measurement.  R039, RRR008, RRR085, RRR170, RRR173, RRR169, RRR339, and RRR347. 
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The parameter name Sodium Absorption Ration has been changed to Sodium Adsorption ratio. 

All permit data collected through the second quarter 2006 (6/30/2006) that are subsequent to the RI 
data collection efforts have been incorporated into the database.  The permit sample ID’s have been 
incorporated into the MA_Reference table and have been assigned codes of PM = Post RI Permit - 
Mine Site Location Data, PR= Post RI Permit - Reference Location Data, PT= Post RI Permit - 
Tailing Location Data, and PO= Post RI non permit data and Permit Quality Control Samples. 

Samples with only a single field data concentration reported as –999, and having no other 
corresponding data were removed from the database as these values do not represent an actual 
measurement.   

The Parameter_Lookup table was expanded to include a new field called Parameter_description.  
This field is used to expand the description of the parameter or to provide another common name or 
alias for the parameter. 

The Method_ID table descriptions and some method types were updated to better describe the 
method_ID.  No RI Method IDs were changed. 

The method_type of “Metals” associated with Method_ID  "EPA 7470A SEM" was updated to "SEM 
And AVS".  This affected 48 RI Sample records. 

The method_Type for Total Organic Carbon measurements and Dissolved Organic Carbon 
measurements was changed to “Organic Carbon”. 

Exposure Area Lookup Table: 

Exposure_Area Description New Description 
RURR Reference Upper Red River Reference Red River Above Mine Site 
RUCCR Reference Riparian Upper Cabresto Creek Reference Upper Cabresto Creek 
SWR Surface Water Along Red River Red River 
UFL Upper Fawn Lake Reference Upper Fawn Lake 
SW2 Surface Water Area 2-Eagle Rock Lake Surface Water Area 2 - Eagle Rock Lake 

UDS 
Upstream Downstream of Springs 13 and 
39 

Red River Upstream/Downstream of Springs 13 
and 39 

SS14 Soil Area 14 - Tailings Material Soil Area 14 - Tailings Impoundments 
OMR Off Mine Site Reference Reference Off-Site Mine Groundwater 
MR Minesite Reference Reference On-Site Mine Groundwater 
TLR Tailings Reference Reference Tailings Facility Groundwater 
RCR Reference Soils at Cater Ranch Reference Soil at Cater Ranch 

SS15 
Soil Area 15 - Reference Windblown 
Particulate Soil 

Soil Area 15 - Soil Potentially Affected by 
Windblown Particulate 

RRRR Reference Riparian Red River Reference Red River Riparian 
RLCCR Reference Riparian Lower Cabresto Creek Reference Lower Cabresto Creek Riparian 
WIS Wildlife Impact Study at Tailings Facility Wildlife Impact Study 
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Summary of changes and updates to the sites table: 

A review of the Borehole logs and the master survey data resulted in numerous values being added 
to the sites table for various wells and piezometers.  Most pertinent of the corrections are the 
MP_elev (Measuring Point Elevation) changes that are summarized in the table below.  The 
MP_Elev corrections affect the calculated groundwater elevation in the Elevation table.  These values 
have been updated based on the corrected MP_Elevations. 

Site ID 
Old 

MP_Elev New MP_Elev 
MMW-31B 7977.546 7980.34 
MMW-35A 8607.01 8609.22 
MMW-44A 7826.235 7828.67 
MMW-44B 7826.256 7829.06 
MMW-47A 7788.092 7790.6 
MW-17 7562.938 7566 
MW-20 7620.535 7625.66 
MW-24 7550.102 7552.74 
TPZ-4B 7277.906 7280.25 
TPZ-4L 7277.748 7280.4 
TPZ-4U 7277.878 7280.28 
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Sites Table 

Changes to Exposure Areas: 

Site ID Old 
Exposure_Area 

New Exposure_Area 

All CC-* wells OMR MR 
Elephant Rock CG Well 1 OMR MR 
Waldo Spring OMR MR 
Chambers Spring OMR GW4 
Outfall 002 Sites (Outfall-002, Outfall-001, Outfall-002 
Pipe) 

GW13 SW11 

MSS8-60 SS8E SS8F 
MSS8-67 SS8E SS8F 
All BH-* sites GW13 SS14 
Zwergel SW1 RURR 
LR-1 SW11 SW1 
RR-5BB SW1 RURR 
Spring 15-M GW21 GW1 
Elephant Rock CG Well 1 MR OMR 
Chambers Springs MR OMR 
Waldo Springs MR OMR 
TR-101N, TR-101C, TR-101S SW1 Updated to be null.  The transect data collection not conducted 

under RI. The MA_EXPOSURE table “Location” field is updated to 
“O” for samples associated with this site. 

TR-102N, TR-102C, TR-102S SW1 Updated to be null.  The transect data collection not conducted 
under RI. The MA_EXPOSURE table “Location” field is updated to 
“O” for samples associated with this site. 

TR-103N, TR-103C, TR-103S SW1 Updated to be null.  The transect data collection not conducted 
under RI. The MA_EXPOSURE table “Location” field is updated to 
“O” for samples associated with this site. 

TR-104N, TR-104C, TR-104S SW1 Updated to be null.  The transect data collection not conducted 
under RI. The MA_EXPOSURE table “Location” field is updated to 
“O” for samples associated with this site. 
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Site ID Old 
Exposure_Area 

New Exposure_Area 

BC-1 
BC-2 
BCS-1 
BOS-1 
Hansen Creek 
HCS-1 
HCS-2 
Hottentot Creek 
HTS-1 
LBI-PioneerCreek-RRU-2195 
LBI-RRF-6209 
LBI-RRF-6343 
LBI-RRF-7300 
LBI-RRF-7383 
LBI-RRM-6343 
LBI-RRM-7255 
LBI-RRM-7300 
LBI-RRM-7400 
LBI-RRM-7588 
LBI-RRU-340 
LBI-RRU-4100 
LBI-RRU-5652 
LBI-RRU-750 
PC-1 
RBI-BitterCreek-RRU-275 
RBI-MalletteCreek-RRU-1117 
RBI-RRF-6214 
RBI-RRF-6301 
RBI-RRF-7150 
RBI-RRF-7240 
RBI-RRF-7270 
RBI-RRF-7297 
RBI-RRF-7320 

RURR AMS  "Drainages Upstream of the Mine Site" 
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Site ID Old 
Exposure_Area 

New Exposure_Area 

RBI-RRF-7352 
RBI-RRF-7457 
RBI-RRF-7588 
RBI-RRF-7615 
RBI-RRM-6214 
RBI-RRM-6971 
RBI-RRM-7240 
RBI-RRM-7270 
RBI-RRM-7352 
RBI-RRM-7457 
RBI-RRM-7615 
RBI-RRU-1050 
RBI-RRU-1463 
RBI-RRU-1510 
RBI-RRU-1658 
RBI-RRU-2406 
RBI-RRU-2830 
RBI-RRU-380 
RBI-RRU-487 
RBI-RRU-511 
RBI-RRU-530 
RBI-RRU-542 
RBI-RRU-570 
RBI-RRU-572 
RBI-RRU-705 
RBI-RRU-758 
RBI-RRU-834 
XBI-RRM-7010 
CCs-1 
CCS-2 
CCS-3 
CCS-4 
CCS-5 

RURR GW2 
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Site ID Old 
Exposure_Area 

New Exposure_Area 

HUNT-SOL1, HUNT-SOL2, HUNT-SOL3, HUNT-
SOL4  

SS16 SS9 

Lower Spring 39 NA Added WB_zone of “Alluvial Aquifer” 
SUMP5000 TLR Updated to be null.  These are not data collected under the RI/FS. 

The MA_EXPOSURE table “Location” field is updated to “O” for 
samples associated with this site. 

 

Sites Table : 

Site ID Change Reason 
Sugar Shack West 
Catchment 

X-coordinate changed to: 1853390.38295 
Y-coordinate changed to: 2071852.1131 

X and Y coordinates were switched with the Lower Reach 
Capulin Canyon site 

Lower Reach Capulin 
Canyon 

X-coordinate changed to: 1846000.43716 
Y-coordinate changed to: 2074537.71942 

X and Y coordinates were switched with the Sugar Shack West 
Catchment  site 

Douglas Well and Fagerquist 
Well Site ID’s 

Changed the Site Ids to D1GW and F1GW 
respectively 

Per Alan Roberts. 

GD-1 Changed site description to read:  Located in 
upper part of Gallegos Irrigation Ditch 
immediately downstream of branch from Red 
River. 

Site description blank 

GD-2 Changed site description to read:  Located in 
middle part of Gallegos Irrigation Ditch. 

Site description blank 

GD-3 Changed site description to read:  Located in 
middle part of Gallegos Irrigation Ditch 
immediately downstream from GD-3. 

Site description blank 

ND-6 Changed site description to read:  Located in 
upper part of the North Ditch near its terminus, 
which is at the western end of Embargo Road 

Site description blank 

SD-2 Changed site description to read:  Located in 
middle part of Southside (or South or High) ditch 
southeast of ND-1 

Site description blank 
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Site ID Change Reason 
SD-3 Changed site description to read:  Located in 

middle part of Southside (or South or High) ditch 
southeast of CD-1 

Site description blank 

UD-1 Changed site description to read:  Located in 
upper part of the Middle (or Unnamed or Central) 
ditch north of Hunts Pond. 

Site description blank 

LR-6 Changed site description to read:  Irrigation 
Channel Return (in-flow to river) just downstream 
from LR-5 

Site description blank 

LR-4U Changed site description to read:  Irrigation 
Channel Return (in-flow to river) upstream of LR-
4 

Site description missing pertinent information 

LR-4 Changed site description to read:  Irrigation 
Channel Return (in-flow to river) downstream of 
LR-1 

Site description missing pertinent information 

Sump5000 Changed site description from:  Mine Site Mill 
Area Tap Water  
To:  Mine Site Mill Area Process Water Sump 

Site description incorrect. 

Sump5000 Changed Type_Loc field from:  RW  
To:  SU 

Type_loc code incorrect.  Created Code of SU to define SUMP as 
a site Type_loc 

 

The following sites have been updated with corrected X and Y coordinates as listed below. The differences were identified through comparison to 
the Shape file (GIS) coordinates.    

SITE_ID X – Update Y - Update Linear Distance Away (ft) 
D1GW 1855035.3 2068658.1 46 
ERL 1838715.1 2075932.3 2774561 
F1GW 1855355.5 2068413.1 46 
GHGC Pond 1850368 2070436.3 28 
Hunts Pond Mid 1831555.8 2072630.6 110 
Lab Well 1863615.5 2073347.2 79 
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SITE_ID X – Update Y - Update Linear Distance Away (ft) 
LR-1 1825576.3 2071748.2 215 
LR-4U 1825153.3 2071833.3 582 
LR-6 1824574.9 2071731 131 
Mill 1 1863380.6 2073247.9 79 
Mill 1A1 1863085.6 2073381.1 80 
MMW-14 1860141.8 2072523.3 71 
MMW-31B 1858084 2069832.9 3 
MMW-35B 1860239.9 2075767.7 84 
MMW-42A 1848533 2071003.5 46 
MMW-43A 1864631.7 2073953.9 79 
MMW-44A 1850023.3 2070167.7 3 
MMW-44B 1850025.3 2070162.4 3 
MMW-47A 1852923.4 2069150.6 1 
MSS1-97 1861482.8 2074658.4 28 
MSS1-98 1861491.1 2074589.5 34 
MSS1-99 1861548.4 2074564 19 
MSS8-32 1857176 2073922.9 51 
MW-17 1828836.9 2075468.4 2 
MW-24 1829146.9 2076579.1 2 
RRS-3 1889390.3 2076637.5 32062 
SW12-1 1821640.3 2076877.4 1868 
SW12-10 1825798.4 2076730.8 3222 
SW12-2 1822252.9 2077530.3 2357 
SW12-3 1827363.3 2079654.9 6278 
SW12-4 1824486.3 2080154.4 2940 
SW12-5 1825106.7 2080094.5 2713 
SW12-6 1825972.9 2077549.8 44 
SW12-7 1827295.7 2078860 136 
SW12-8 1824792.7 2079314.7 254 
SW12-9 1826545.6 2078613.7 2247 
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SITE_ID X – Update Y - Update Linear Distance Away (ft) 
TSS14-1 1828782.1 2080126.6 10149 
TSS14-2 1824700.7 2077450.1 2138 
TSS15-22 1830535.6 2083820.5 3490 
WT-1 1825603.6 2075257 11578 
WT-2 1825042.3 2077715.9 2537 
WT-4 1828056.2 2078810.8 5013 

 

Deletions of Site_IDs: 

Site ID Reason 
SC-2A Does not exist.  Misidentified SC-2B in field as SC-2A 
Capulin Spring No. 1 No data in database 
Capulin Spring No. 2 No data in database 
MSS4-1 through MSS4-10 Sites are old and have been replaced by more descriptive site names.  There are no data for these sites in 

database. 
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Sites and Chemistry Tables 

Site_ID/Sample_ID Change/Reason 
Seep 10D-050001 and Seep 10T-050001 These sample ID’s were incorrectly associated with Cabin Springs; they were determined 

to be a rinsate blank and were R flagged. 
WRD-12-D01N-GRW-010901 Sample should be associated with MMW-39A in Chemistry_Samples table.  Existing 

MMW-39A corresponds with the historic WRD-12. 
WRD-12 Site deleted from Sites table once the above association was made. 
SC-2T01N-032502 (Lab ID: L36247) 
SC-2T01NRE-032502 (Lab ID: 0206054) 

Samples should be associated with SC-2B in Chemistry_Samples table. 

SC-2A Site deleted from Sites table once the above association was made. 
May 2003 Samples Change Samp_Round to 0305 (some were labeled incorrectly during import). 
Lab Well Changed  WB_Zone from Bedrock to Alluvium. 
MMW-42A Changed WB_Zone from Colluvium to Alluvium/colluvium. 
RD-1 Site ID changed to LR-6 because they are the same sampling location.  However, sample 

ID remain as “RD-1-…” due to documentation tracking.  
Spring 15-T Site Alias incorrectly identified as RR-15S.  RR-15S is now properly identified as the site 

alias for Site_ID Spring 15-M. 
Hunts Pond Well Changed Type_loc from DP(discharge point) to MW (Monitoring Well). 
SC-2B Changed WB_Zone from colluvial/bedrock to Bedrock. 
AST MW-1  Changed WB_Zone from Unknown to Colluvium.  
AWWT-2 Changed WB_Zone from Colluvium to Bedrock. 
MW-6 Changed WB_Zone from Unknown Upper Alluvial Aquifer. 

 

Chemistry_Samples Table: 

Site_ID/Sample_ID Change/Reason 
HUNT-T01N-SFW-051204 The field data for this sample was incorrect associated with Hunts Pond Mid, this was corrected to 

Hunts Pond Well and the medium type was corrected to GW. 
HUNT1-T01N-SFW-051104 The field data for this sample was incorrectly associated with Hunts Pond Mid, this was corrected 

to Hunts Pond NW. 
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Site_ID/Sample_ID Change/Reason 
GARDEN3-LET-T01D-VEG-080703 
WRAS-1-T01D-PLTU-090903 

Change IS_FIELD_QC field to True.   
Change FIELD_QC_ID field to “FD” 
Both samples should have been identified as Field Duplicate samples instead of normal field 
samples. 

Historical “BH-*” sites  Change Media_Type to “TL” 
These data are from the “ABA Testing of Questa Taiings” report.   

MMW-27AD01N-102801 Change Media_Type to “GW” 
These data were incorrectly labeled as Air  (Media_Type = “AI”) samples. 

HANSEN-T01N-GRW-102203 Should be associated with Site_ID “HAN-A” for the Inorganic Prmt, EPA 351.3 analysis 
MSS2-58 Inorganic Prmt Samples from 
SOL041 

Should be deleted because Reanalysis/Resampling replaced original analysis (MSS2-58R2) 

LR-1-D01N-SFW-011572 
LR-1-D01N-SFW-022672 
LR-1-D01N-SFW-032572 
LR-1-D01N-SFW-043072 
Outfall-002-T01N-SFW-082086 
RR-18B-D01N-SFW-022672 
RR-18B-D01N-SFW-032572 
RR-18B-D01N-SFW-043072 
RR-4-D01N-SFW-011572 
RR-4-D01N-SFW-022672 
RR-4-D01N-SFW-032572 
RR-4-D01N-SFW-043072 
RR-6-D01N-SFW-011572 
RR-6-D01N-SFW-022672 
RR-6-D01N-SFW-032572 
RR-6-D01N-SFW-043072 

Cyanide was incorrectly appended as an Inorganic method for these historic samples. 
Their Method_Type and Method_ID should be “Cyanide” for these historic samples in the 
Chemistry_Samples table. 
 
Added a Cyanide record to the Samples table for each of the samples 
 
Changed the Method_ID in the Results table to “Cyanide”  
 

MMW-17A-D01N-GRW-120302 Was not taken out of the database based on reanalysis replacement because the date was 
logged in incorrectly as 12/4/02 instead of 12/3/02.   
Sample ID changed to reanalysis sample ID with correct date for the total and dissolved samples 
and the original dissolved data deleted from database. 
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Site_ID/Sample_ID Change/Reason 
003EASTSEEP-T01N-GRW-061203 
003SEEPCONFLUENCE-T01N-GRW-061203 
003WESTSEEP-T01N-GRW-061203 
ColumbineCanyonWell-T01N-GRW-011304 
EASTSEEP-T01N-GRW-061103 
MMW-30B-T01N-GRW-040703 
MW-10-T01N-GRW-080903 
SPRING13PUMP-T01N-GRW-060303 
SPRING39PUMP-T01N-GRW-081103 
SPRING39PUMP-T01N-GRW-060303 

All were entered as sample round “0402” incorrectly.  The sample round was changed to the 
correct samp_round of “[yymm]”, on a per sample basis 

EW-4-T01N-GRW-010804 Changed sample ID to EW-4-T01N-GRW-011104 and changed sample date to 1/11/2004 
10:45:00 am from 1/8/04.   

CabinSprings from SDG “R040” Changed Media_Type from SW to SP 

Portal Spring from SDG “R040” Changed Media_Type from SW to SP 

Spring 18-D01N-SFW-061985 Changed Media_Type from SW to SP 

Upper Cabresto Creek-T01N-GW-032303 Changed Media_Type for Field method from GW to SW 

All Outfall* samples Changed Media_Type from GW to SW 

Tailings Pond Changed Media_Type for this site samples from GW to SW 

Cyanide Method EPA 335.4 Changed Method_Type from Inorganic Prmt to Cyanide 

Method_Type_Lookup table  Changed “Pesticides” to “Pesticides-PCBs” 
Automatically updates the Chemistry_Samples table to reflect change. 

MSS1-67-T01N-SOL and MSS1-67-T02N-SOL Should be associated with MSS2-67 in the Chemistry_Samples table.  They were labeled 
incorrectly in the field. 

WRBG-4-T01N-PLTU 
WRBG-4-T02N-PLTU 

Considered WIS samples only.  Change media_type from GU to WX and from GA to WY. 
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Site_ID/Sample_ID Change/Reason 
RS-4-T01N-PLTG-092603 Delete sample from Chemistry_Samples because recollected and should not have been 

analyzed. 
All D??N samples  Changed from “T” fraction to either “D” or “A” as appropriate.  Errors found in GSI study samples  

ISCO-RR-12-(D/T)0(3/4)N-SFW-090803 Transcription error by lab on the date for 9/8/03 samples from ISCO RR-12.  Date changed to 
9/5/03 and the sample ID modified to include 090503 as the suffix. 

Mercury results reported as EPA 7470A SEM These sediment results should be in fact reported not as SEM analysis but by method ID EPA 
7471A, unless there was the SEM analysis run specifically.  In these cases, there are two Mercury 
results.  One for EPA 7471A and one for EPA 7470A SEM. 

Cyanide Results Cyanide should always be reported as Method_Type “Cyanide” and Method_ID “EPA 9012A” 
from STL Burlington.  Records were added to the chemistry_Samples table to make this possible. 
(34 records) 

Capulin Spring Source Changed the media_type in the Chemistry_Samples table from “SW” to “SP” 
TSS17-33 TSS17-33-T01N-FU-050404 
TSS17-33 TSS17-33-T01N-FW-050504 
TSS17-33 TSS17-33-T01N-GU-050404 
TSS17-33 TSS17-33-T01N-GW-050504
TSS17-33 TSS17-33-T02D-FU-050404 
TSS17-33 TSS17-33-T02D-GU-050404 
TSS17-33 TSS17-33-T02D-GW-050504
TSS17-33 TSS17-33-T02N-FU-050404 
TSS17-33 TSS17-33-T02N-FW-050504 
TSS17-33 TSS17-33-T02N-GU-050404 
TSS17-33 TSS17-33-T02N-GW-050504
TSS17-35 TSS17-35-T01N-FU-050404 
TSS17-35 TSS17-35-T01N-FW-050504 
TSS17-35 TSS17-35-T01N-GU-050404 
TSS17-35 TSS17-35-T01N-GW-050504
TSS17-35 TSS17-35-T02N-FU-050404 
TSS17-35 TSS17-35-T02N-FW-050504 
TSS17-35 TSS17-35-T02N-GU-050404 

The samples listed were originally associated with site_ID’s from discharge point sample 
collection locations DP-“XX”.  The samples were re-associated with the appropriate 
Soil/Vegetation site_IDs as listed.  The exposure area was changed from GW13 to SS17, which 
is the appropriate exposure area for these plant media. 
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Site_ID/Sample_ID Change/Reason 
TSS17-35 TSS17-35-T02N-GW-050504
TSS17-37 TSS17-37-T01N-FU-050304 
TSS17-37 TSS17-37-T01N-FW-050304 
TSS17-37 TSS17-37-T01N-GU-050304 
TSS17-37 TSS17-37-T01N-GW-050304
TSS17-37 TSS17-37-T02D-GW-050304
TSS17-37 TSS17-37-T02N-FU-050304 
TSS17-37 TSS17-37-T02N-FW-050304 
TSS17-37 TSS17-37-T02N-GU-050304 
TSS17-37 TSS17-37-T02N-GW-050304
TSS17-39 TSS17-39-T01D-FW-050304 
TSS17-39 TSS17-39-T01N-FU-050204 
TSS17-39 TSS17-39-T01N-FW-050304 
TSS17-39 TSS17-39-T01N-GU-050204 
TSS17-39 TSS17-39-T01N-GW-050304
TSS17-39 TSS17-39-T02N-FU-050204 
TSS17-39 TSS17-39-T02N-FW-050304 
TSS17-39 TSS17-39-T02N-GU-050204 
TSS17-39 TSS17-39-T02N-GW-050304
TSS17-41 TSS17-41-T01N-FU-050304 
TSS17-41 TSS17-41-T01N-FW-050304 
TSS17-41 TSS17-41-T01N-GU-050304 
TSS17-41 TSS17-41-T01N-GW-050304
TSS17-41 TSS17-41-T02D-FU-050304 
TSS17-41 TSS17-41-T02N-FU-050304 
TSS17-41 TSS17-41-T02N-FW-050304 
TSS17-41 TSS17-41-T02N-GU-050304 
TSS17-41 TSS17-41-T02N-GW-050304
TSS17-42 TSS17-31-T01D-FW-050504 
TSS17-42 TSS17-31-T01N-FU-050404 
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Site_ID/Sample_ID Change/Reason 
TSS17-42 TSS17-31-T01N-FW-050504 
TSS17-42 TSS17-31-T01N-GU-050404 
TSS17-42 TSS17-31-T01N-GW-050504
TSS17-42 TSS17-31-T01N-SU-050404 
TSS17-42 TSS17-31-T01N-SW-050504 
TSS17-42 TSS17-31-T02N-FU-050404 
TSS17-42 TSS17-31-T02N-FW-050504 
TSS17-42 TSS17-31-T02N-GU-050404 
TSS17-42 TSS17-31-T02N-GW-050504
TSS17-42 TSS17-31-T02N-SU-050404 
TSS17-42 TSS17-31-T02N-SW-050504  
0410 Spring 13-T01N-SFW-101404 
0410 Spring 13 Pump-T01N-SFW-101404 
0410 Spring 39 Pump-T01N-SFW-101404 
0409 Spring13Pump-T03N-GRW-092404 
0409 Spring39Pump-T03N-GRW-092404  

Samples were given an incorrect Media_Type of SW.  Changed Media type to SP in the samples 
table.  Only Field and Alpha Spectroscopy method types were affected. 

MSS8-56R-T01N-SOL  (SOL 075) – deleted 
(R  LOC – I) 
MSS8-56R2-T01N-SOL  (SOL 083) – 
resample/reanalysis 
MSS8-56R-T02N-SOL (SOL 075) – deleted 
(R  LOC – I) 
MSS8-56R2-T02N-SOL (SOL 083) – 
resample/reanalysis 

Original sample collection date encountered shipping problems that resulted in VOC analyses 
being rejected for missed hold times. 
Subsequent replacement samples were collected from a slightly different location on a different 
date and analyzed fro the same set of analyses as the original.  Because of the change in the 
sampling location and date, original non-VOC sample data are not comparable to subsequent 
sample collection and analyses.  Data were rejected with a reason of “Location” and removed 
from the database.    

LR-16 LR-16-D03N-PS-100903 
LR-1 LR-1-D01N-PS-032504 
LR-1 LR-1-D02N-PS-032504 
LR-1 LR-1-D02N-SFW-032404 
LR-1 LR-1-D03N-PS-032504 
LR-1 LR-1-D03N-SFW-032504 
LR-1 LR-1-T01N-PS-032504 

Samples were missing information in the Field_QC_ID field.  Updated all fields to “SA” code to 
denote “Sample”. 
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Site_ID/Sample_ID Change/Reason 
LR-1 LR-1-T02N-PS-032504 
LR-1 LR-1-T02N-SFW-032404 
LR-1 LR-1-T03N-PS-032504 
LR-1 LR-1-T03N-SFW-032504 
LR-16 LR-16-D01N-PS-032504 
LR-16 LR-16-D02N-PS-032504 
LR-16 LR-16-D02N-SFW-032404 
LR-16 LR-16-D03N-PS-032504 
LR-16 LR-16-D03N-SFW-032504 
LR-16 LR-16-T01N-PS-032504 
LR-16 LR-16-T02N-PS-032504 
LR-16 LR-16-T02N-SFW-032404 
LR-16 LR-16-T03N-PS-032504 
LR-16 LR-16-T03N-SFW-032504 
LR-8A LR-8A-D01N-PS-032504 
LR-8A LR-8A-D02N-PS-032504 
LR-8A LR-8A-D02N-SFW-032404 
LR-8A LR-8A-D03N-PS-032504 
LR-8A LR-8A-D03N-SFW-032504 
LR-8A LR-8A-T01N-PS-032504 
LR-8A LR-8A-T02N-PS-032504 
LR-8A LR-8A-T02N-SFW-032404 
LR-8A LR-8A-T03N-PS-032504 
LR-8A LR-8A-T03N-SFW-032504 
RR-15 RR-15-D01N-PS-032504 
RR-15 RR-15-D02N-PS-032504 
RR-15 RR-15-D02N-SFW-032404 
RR-15 RR-15-D03N-PS-032504 
RR-15 RR-15-D03N-SFW-032504 
RR-15 RR-15-T01N-PS-032504 
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Site_ID/Sample_ID Change/Reason 
RR-15 RR-15-T02N-PS-032504 
RR-15 RR-15-T02N-SFW-032404 
RR-15 RR-15-T03N-PS-032504 
RR-15 RR-15-T03N-SFW-032504 
RR-5BB RR-5BB-D01N-SFW-032304 
RR-5BB RR-5BB-D02N-PS-032504 
RR-5BB RR-5BB-D02N-SFW-032404 
RR-5BB RR-5BB-D03N-SFW-032504 
RR-5BB RR-5BB-T01N-SFW-032304 
RR-5BB RR-5BB-T02N-PS-032504 
RR-5BB RR-5BB-T02N-SFW-032404 
RR-5BB RR-5BB-T03N-SFW-032504 
Zwergle ZWERGLE-D01N-PS-032504 
Zwergle ZWERGLE-D02N-PS-032504 
Zwergle ZWERGLE-D02N-SFW-032404 
Zwergle ZWERGLE-D03N-PS-032504 
Zwergle ZWERGLE-D03N-SFW-032504 
Zwergle ZWERGLE-T01N-PS-032504 
Zwergle ZWERGLE-T02N-PS-032504 
Zwergle ZWERGLE-T02N-SFW-032404 
Zwergle ZWERGLE-T03N-PS-032504 
Zwergle ZWERGLE-T03N-SFW-032504  

GARDEN1-T01N-IRW-050604 Changed Media type from “WI” to “SW”.  Samples collected at ND-6. 
Samp_ID:  CR-5-T01N-TRV-060203 
Samp_Date:  06/02/2003  

New Samp_ID:  CR-5-T01N-TRV-060303 
New Samp_Date:  06/03/2003,  Discrepancies identified in field log review.  

Samp_ID:  CR-11-T01N-TRV-060303 
Samp_Date:  06/03/2003  

New Samp_ID:  CR-11-T01N-TRV-060203 
New Samp_Date:  06/02/2003,  Discrepancies identified in field log review.  

Samp_ID:  MSS3-10-T01N-TRV-092602 
Samp_Date:  09/26/2002  

New Samp_ID:  MSS3-10-T01N-TRV-092702 
New Samp_Date:  09/27/2002,  Discrepancies identified in field log review.  

Samp_ID:  MSS3-7-T01N-TRV-100202 
Samp_Date:  10/02/2002  

New Samp_ID:  MSS3-7-T01N-TRV-100302 
New Samp_Date:  10/03/2002,  Discrepancies identified in field log review.  
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Site_ID/Sample_ID Change/Reason 
Samp_ID:  RS-12-T01N-TRV-100602 
Samp_Date:  10/06/2002  

New Samp_ID:  RRS-25-T01N-TRV-100302 
New Samp_Date:  10/03/02,  Discrepancies identified in field log and Chain of Custody review.  

Samp_ID:  TSS15-1-T01N-SOL-010703 
Samp_Date:  01/07/2003 
Method_Type: Dibenzodioxins-Dibenzofurans 

New Samp_ID:  TSS15-1-T01N-SOL-011003 
New Samp_Date:  01/10/2003 
Laboratory reported data with incorrect sample Date.  Discovered in Chain of Custody review. 

Samp_ID:  TSS15-1-T02N-SOL-010703 
Samp_Date:  01/07/2003 
Method_Type: Dibenzodioxins-Dibenzofurans 

New Samp_ID:  TSS15-1-T02N-SOL-011003 
New Samp_Date:  01/10/2003 
Laboratory reported data with incorrect sample Date.  Discovered in Chain of Custody review. 

Samp_ID:  TB77T-GRW-111302 New Samp_ID:  TB71T-GRW-111302,  Lab transcription error from COC. 
SAMP_ID 
SC-1B-D01N-GRW-060203 
SC-1B-T01N-GRW-060203 
SC-4A-D01N-GRW-060503 
SC-5A-D01N-GRW-060503 
SC-5A-T01N-GRW-060503 
SC-5B-D01N-GRW-060503 
SC-5B-T01N-GRW-060503  

New_SAMP_ID 
SC-1B-D01N-GRW-SS-060203 
SC-1B-T01N-GRW-SS-060203 
SC-4A-D01N-GRW-SS-060503 
SC-5A-D01N-GRW-SS-060503 
SC-5A-T01N-GRW-SS-060503 
SC-5B-D01N-GRW-SS-060503 
SC-5B-T01N-GRW-SS-060503 
These are splits of USGS samples.  Sample_Ids duplicates of USGS sample ID’s. Added “–SS” 
to make the sample Ids unique. Sample IDs must be unique for proper Querying using the 
MA_Reference table.   

MW-20-T01N/D01N-GRW-110203; Site_ID= 
MW20 

Changed Site ID to MW-21.  Sample labels switched in field. 

MW-21-T01N/D01N-GRW-110203; Site_ID= 
MW21 

Changed Site ID to MW-20.  Sample labels switched in field. 

LR-1-T01N/D01N-SFW-092303 Changed sample ID to LR-1-T01N/D01N-SFW-092403 and corrected sample date to 09/24/03.   
RR-1-T01N/D01N-SFW-092103 Changed sample ID to RR-1-T01N/D01N-SFW-092503 and corrected sample date to 09/25/03 
RR-11C-T01N/D01N-SFW-092503 Changed sample ID to RR-11C-T01N/D01N-SFW-092403 and corrected sample date to 

09/24/03. 
RR-20-T01N/D01N-SFW-032103 Changed sample ID to RR-20-T01N/D01N-SFW-032003 and corrected sample date to 03/20/03. 
RR-6-T01N/D01N-SFW-032103 Changed sample ID to RR-6-T01N/D01N-SFW-032003 and corrected sample date to 03/20/03. 
RR-13-D01N-SFW-092503 Changed to associate with Site ID RRS-13.  Reviewed Field sheets, notebooks, and COC’s to 

determine proper sample association. 
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Site_ID/Sample_ID Change/Reason 
MMW-50A-T01N/T02N/T03N-SOL-022504, Top 
and Bottom depth all =0 

Depth information (in feet) updated to: 
                            T01N Top depth 25 Bottom depth 30  
                            T02N Top depth 45 Bottom depth 50 
                            T03N Top depth 50 Bottom depth 55 

Many samples collected for GSI at LR-1GSI 
sampling location, had site ID     LR-1. 

Re-associated GSI samples with the LR-1 GSI sampling site which has slightly different X,Y 
coordinates than the LR-1 sampling location. 

Site_ID SAMPLE_ID 
BOC-1 BOC-1-T01N-TRV-
BOC-2 BOC-2-T01N-TRV-
BOC-3 BOC-3-T01N-TRV-
BOC-4 BOC-4-T01N-TRV-
BOC-5 BOC-5-T01N-TRV- 

Review of the field data determined that the media type should be MC to denote Mammal 
Carcass, not Mammal Whole Body.  Changed “MB” to “MC” For all BOC samples.  

 Site_ID: Sump5000   
SAMP_ID 
SUMP5000-D01N-GRW-011304 
SUMP5000-D01N-GRW-041304 
SUMP5000-D01N-GRW-121103 
SUMP5000-D01N-MLW-090803 
SUMP5000-T01N-GRW-011304 
SUMP5000-T01N-GRW-041304 
SUMP5000-T01N-GRW-121103 
SUMP5000-T01N-MLW-090803 
SUMP5000-T01N-MLW-121103 
SUMP5000-T01N-MWL-011304  

All associated sample media changed to WP (description – Process Water) 

SITE_ID SAMP_ID 
Cabresto CABRESTO-T01N-BMI-SW-1 

00202 
ERL ERL1-T01N-BMI-SW-092502 
ERLIN ERLIN-T01N-BMI-SW-093002 
ERLMID ERLMID-T01N-BMI-SW-093002 
ERLOUT ERLOUT-T01N-BMI-SW-093002 
LR-1 LR-1-T01N-BMI-SW-031803 

All sites and associated samples had field data parameters collected on media types of BM or BS 
(benthic Macro Invertabrates or Brown Trout Whole Body - Smaller than 20 cm).  The field 
parameters were actually measurements of the environment where the BM and BS media were 
collected.  Therefore, the media have been changed to SW for Surface Water. 
In order to maintain the unique sample ID for the MA_Reference table, the sample ID’s have “–
SW” added just prior to the date for all samp_IDs. 
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Site_ID/Sample_ID Change/Reason 
LR-1 LR-1-T01N-BMI-SW-093002 
LR-1 LR-1-T01N-BMI-SW-100102 
LR-16 LR-16-T01N-BMI-SW-031803 
LR-16 LR-16-T01N-BMI-SW-092602 
LR-16 LR-16-T01N-BMI-SW-093002 
LR-16 LR-16-T01N-BRT-SW-092702 
LR-8A LR-8A-T01N-BMI-SW-031803 
LR-8A LR-8A-T01N-BMI-SW-092702 
LR-8A LR-8A-T01N-BMI-SW-100102 
LR-8A LR-8A-T01N-BRT-SW-093002 
RR-11 RR-11-T01N-BM-SW-093002 
RR-11 RR-11-T01N-BMI-SW-093002 
RR-11A1 RR-11A1-T01N-BMI-SW-031903 
RR-11A1 RR-11A1-T01N-BMI-SW-100302 
RR-11A1 RR-11A1-T01N-BMI-SW-100402 
RR-12 RR-12-T01N-BMI-SW-031803 
RR-12 RR-12-T01N-BMI-SW-093002 
RR-12 RR-12-T01N-BMI-SW-100302 
RR-15 RR-15-T01N-BMI-SW-031803 
RR-15 RR-15-T01N-BMI-SW-093002 
RR-15 RR-15-T01N-BMI-SW-100102 
RR-20 RR-20-T01N-BMI-SW-031803 
RR-20 RR-20-T01N-BMI-SW-093002 
RR-20 RR-20-T01N-BMI-SW-100102 
RR-4 RR-4-T01N-BMI-SW-031903 
RR-4 RR-4-T01N-BMI-SW-093002 
RR-4 RR-4-T01N-BMI-SW-100202 
RR-5 RR-5-T01N-BMI-SW-031903 
RR-5 RR-5-T01N-BMI-SW-093002 
RR-5 RR-5-T01N-BMI-SW-100302 
RR-5 RR-5-T01N-BMI-SW-100402 
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Site_ID/Sample_ID Change/Reason 
RR-6 RR-6-T01N-BMI-SW-031903 
RR-6 RR-6-T01N-BMI-SW-093002 
RR-6 RR-6-T01N-BMI-SW-100302 
RR-6 RR-6-T01N-BMI-SW-100402 
RR-7 RR-7-T01N-BMI-SW-031903 
RR-7 RR-7-T01N-BMI-SW-093002 
RR-7 RR-7-T01N-BMI-SW-100302 
RR-8 RR-8-T01N-BMI-SW-031903 
RR-8A RR-8A-T01N-BMI-SW-093002 
RR-8A RR-8A-T01N-BMI-SW-100302 
RR-8A RR-8A-T01N-BMI-SW-100402 
SW12-10 SW12-10-T01N-BM-SW-092602 
SW12-10 SW12-10-T01N-BMI-SW-092602 
SW12-10 SW12-10-T01N-BMI-SW-093002 
SW12-9 SW12-9-T01N-BMI-SW-092602 
SW12-9 SW12-9-T01N-BMI-SW-093002 
UFL1 UFL1-T01N-BM-SW-092503 
UFL1 UFL1-T01N-BMI-SW-092502 
UNIQUE UNIQUE 1-T01N-BMI-SW-032003 
UPPER UPPER CABRESTO CREEK-T01N-BMI-SW-
UPPER UPPER CABRESTO CREEK-T01N-BMI-SW-
Zwergle ZWERGEL-T01N-BMI-SW-100202 
Zwergle Zwergle-T01N-BMI-SW-031903 
Zwergle Zwergle-T01N-BMI-SW-093002  
SI-50 SI50-T06N-COL-AND-TS- 

102604 
SI-50 SI50-T07N-BED-GRA-TS- 

102604  

Corrected medium types from UB to SB. 

SI-51B SI51B-T01N-MINE-MV-071805 
SI-51B SI51B-T01N-MINE-MV-121404  

Corrected medium types from SB to UB. 
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Site_ID/Sample_ID Change/Reason 
MW-28-T01D-GRW-121003 
MW-28-D01D-GRW-121003 

The site ID associated with this sample has been changed from QC to MW-28.  Medium type 
changed from WQ to GW. 

SAMP_ID 
MMW-21-T01D-GRW-120903 
MMW-28A-T01D-GRW-121103 
MMW-29A-T01D-GRW-121103 
MMW-44A-T01D-GRW-110303 
MMW-44A-T01D-GRW-120803 
MMW-45A-T01D-GRW-120803 
MMW-45B-T01D-GRW-120803 
MMW-47A-T01D-GRW-120803 
MMW-48A-T01D-GRW-120903 
MMW-7-T01D-GRW-120903 
MMW-8B-T01D-GRW-120903 
MW-1-T01D-GRW-120703 
MW-10-T01D-GRW-120603 
MW-14-T01D-GRW-120603 
MW-20-T01D-GRW-120703 
MW-23-T01D-GRW-120703 
MW-29-T01D-GRW-121003 
The above sample ID changes are applicable 
ONLY to the field parameters. 

New Samp_ID 
MMW-21-T01N-GRW-120903 
MMW-28A-T01N-GRW-121103 
MMW-29A-T01N-GRW-121103 
MMW-44A-T01N-GRW-110303 
MMW-44A-T01N-GRW-120803 
MMW-45A-T01N-GRW-120803 
MMW-45B-T01N-GRW-120803 
MMW-47A-T01N-GRW-120803 
MMW-48A-T01N-GRW-120903 
MMW-7-T01N-GRW-120903 
MMW-8B-T01N-GRW-120903 
MW-1-T01N-GRW-120703 
MW-10-T01N-GRW-120603 
MW-14-T01N-GRW-120603 
MW-20-T01N-GRW-120703 
MW-23-T01N-GRW-120703 
MW-29-T01N-GRW-121003 
Additionally for all of the samples listed above, the IS_Field_QC field has been changed from 
TRUE to FALSE.  The Field_QC_ID has been changed from FD to SA.  These changes only 
apply to the Field Parameters. 

Samp_ID 
FB01T-GRW-120903 
FB02T-GRW-011404 
FB02T-GRW-041804 
FB02T-GRW-072303 
MMW-48A-T01D-GRW-
MMW-48A-T01D-GRW-
MMW-48A-T01D-GRW-
MMW-48A-T01D-GRW-

Method_Id changed from SAT PAH to EPA 8270Sim. 
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Site_ID/Sample_ID Change/Reason 
MMW-48A-T01N-GRW-
MMW-48A-T01N-GRW-
MMW-48A-T01N-GRW-
MMW-48A-T01N-GRW-
RB01T-GRW-120903 
RB02T-GRW-041804 
RB02T-GRWRE-011404 
RB10T-GRW-072303  
SAMP_ID 
TSS15-47-T01N-SOL-110303 
TSS15-48-T01D-SOL-110303 
TSS15-48-T01N-SOL-110303 
TSS15-49-T01N-SOL-110303 
TSS15-50-T01N-SOL-110303 
TSS15-51-T01N-SOL-110303 
TSS15-52-T01N-SOL-110403 
TSS15-53-T01N-SOL-110503 
TSS15-54-T01N-SOL-110503 
TSS15-55-T01N-SOL-110503 
TSS15-56-T01N-SOL-110503 
TSS15-57-T01N-SOL-110503 
TSS15-58-T01N-SOL-110503 
TSS15-59-T01N-SOL-110503 
TSS15-60-T01N-SOL-110503 
TSS15-61-T01D-SOL-110503 
TSS15-61-T01N-SOL-110503 
TSS15-62-T01N-SOL-110503  

These samples have an associated medium type of S3 which indicates a sample collection depth 
of 0-2 inches.  Data entry errors were identified and corrected. 

SAMP_ID 
MSS1-112R-T02D-SOL-040803 
MSS1-21-T02N-SOL-101702 
MSS2-66-T02N-SOL-011603 

These samples have an associated medium type of S2 which indicates a sample collection depth 
of 0-2 feet.  Data entry errors were identified and corrected. 
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Site_ID/Sample_ID Change/Reason 
RS-13A-T02N-SOL-090903 
MSS1-30-T02N-SOL-102102 
MSS2-13-T02N-SOL-102202 
MSS2-17-T02N-SOL-102302 
MSS2-18-T02N-SOL-102302 
MSS2-28-T02N-SOL-102402 
MSS2-32-T02N-SOL-102302 
MSS2-34-T02N-SOL-102402 
MSS2-35-T02N-SOL-102302 
MSS2-36-T02N-SOL-102302 
MSS2-39-T02N-SOL-102402 
MSS2-43-T02N-SOL-102302 
MSS5-17-T02N-SOL-102402 
MSS5-19-T02N-SOL-102402  
SAMP_ID 
TSS15-14-T02N-SOL-010703 
TSS15-47-T02N-SOL-110303 
TSS15-48-T02N-SOL-110303 
TSS15-49-T02N-SOL-110303 
TSS15-50-T02N-SOL-110303 
TSS15-51-T02N-SOL-110303 
TSS15-52-T02N-SOL-110403 
TSS15-53-T02N-SOL-110503 
TSS15-54-T02N-SOL-110503 
TSS15-55-T02N-SOL-110503 
TSS15-56-T02N-SOL-110503 
TSS15-57-T02N-SOL-110503 
TSS15-58-T02N-SOL-110503 
TSS15-59-T02N-SOL-110503 
TSS15-60-T02N-SOL-110503 
TSS15-61-T02N-SOL-110503 

These samples have an associated medium type of S4 which indicates a sample collection depth 
of 2-6 inches.  Data entry errors were identified and corrected. 
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Site_ID/Sample_ID Change/Reason 
TSS15-62-T02N-SOL-110503  
SAMP_ID SAMP_DATE   
ERL1-T01N-BMI- 9/22/2003 3:00:00 PM BM 0309 
ERL1-T01N-PLA- 10/2/2003 9:00:00 AM AM 0310 
ERL1-T01N-WSA- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T01N-WSJ- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T01N-WSY- 10/2/2003 9:00:00 AM YB 0310 
ERL1-T02N-WSA- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T02N-WSJ- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T02N-WSY- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T03N-WSA- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T03N-WSJ- 10/2/2003 9:00:00 AM KB 0310 
ERL1-T03N-WSY- 10/2/2003 9:00:00 AM KB 0310  

All of these samples have been re-associated from Site_ID ERL-1 to Site_ID ERL 

Field Sample ID MW-14-D01N-GRW-102503 
For parameter Nitrate – Nitrite as N. 

The sample ID been changed to MW-14-D01N-GRW-102500, the Sample date has 
been changed to 10/25/00, and the sample round has changed from 0310 to 0010.  
The MA_Reference table designation of O for Other data has not changed. 

COLUMBINECREEK-T01N-GRW-022404 
COLUMBINECREEK-T01D-GRW-022404  

Changed Site ID association from Columbine CG Well 1 to Columbine Creek, 
Changed Medium type from GW to SW. 

WRBG-2-T01N-PLTW-052903, WRBG-2-
T02N-PLTW-052903, WRBG-2-T01N-SOL-
052903, and WRBG-2-T01D-SOL-052903 
collected from Site CR-8 

All data were rejected and removed from the database.  These sample data were replaced with 
samples beginning WRBG-4… collected in September of 2003. 
 

US-3-D01N-GRW-040203  This sample ID was associated with Site ID US-2 for method EPA 7470 (Parameter = Mercury), 
Method EPA 6020 (Parameters =Antimony, Arsenic, Lead, Selenium, Silver, Thallium, and 
Vanadium) and Method Calculated (Parameter = Hardness)  All data re-pathed to the correct Site 
ID of US-3  

MMW-39A-T01D-GRW-052405 This sample was mis-coded as a sample in the Chemistry_Samples Table for method 200.7.  
This sample is actually a field Duplicate.  The field is_Field_QC was changed to True, and the 
Field_QC_ID was changed to FD.  This change only affects results reported by method 200.7. 

Site_ID: MSS2-11, Sample_Ids: MSS2-11-
T01N-SOL-102102 and MSS2-11-T02N-SOL-
102102 Sample Date: 10/21/02 

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected on 10/22/02. 
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Site_ID/Sample_ID Change/Reason 
Site_ID: MSS2-12, Sample_Ids: MSS2-12-
T01N-SOL-102102 and MSS2-12-T02N-SOL-
102102 Sample Date: 10/21/02 

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected on 10/22/02. 

Site_ID: MSS1-17R, Sample_Ids: MSS1-17-
T01N-SOL-101702 and MSS1-17-T02N-SOL-
101702 Sample Date: 10/17/02  Method ID:  
ASTM D2216 

All sample and result data for this Site ID and sample date are removed.  This only affects 
Percent Solid results as the other results for these samples were previously removed.  This 
sample was recollected on 01/09/03. 

Site_ID: MSS4A2-11, Sample_Ids: MSS4A2-
11-T01N-SOL-101102 and MSS4A2-11-
T02N-SOL-101102 Sample Date: 10/11/02   

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected at site_ID MSS4A2-11A on 10/18/02. 

Site_ID: MSS4A2-12, Sample_Ids: MSS4A2-
12-T01N-SOL-101102 and MSS4A2-12-
T02N-SOL-101102 Sample Date: 10/11/02   

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected at site_ID MSS4A2-12A on 10/18/02. 

Site_ID: MSS2-56R, Sample_Ids: MSS2-56-
T01N-SOL-102702 and MSS2-56-T02N-SOL-
102702 Sample Date: 10/27/02  Method_Ids : 
EPA 300.0 

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected on 01/12/03. 

Site_ID: MSS2-57R, Sample_Ids: MSS2-57-
T01N-SOL-102702 and MSS2-57-T02N-SOL-
102702 Sample Date: 10/27/02  Method_Ids : 
EPA 300.0 

All sample and result data for this Site ID and sample date are removed.  This sample was 
recollected on 01/12/03. 
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Chemistry_Results table: 
 
KEY:  When the data are qualified as “R”, “U”, “UJ”, or “J”, the following is done to the data in the database in the 
Chemistry_Results table.   

ON PAPER CONC RL IS_DETECT DATA_FLAG FLAG_REASON 
"R …" BLANK BLANK NO CHANGES R […] (Based on validation codes) 
"U …" SET TO HIGHER  SET TO HIGHER FALSE : […](Based on validation codes)) 
"UJ …" SET TO HIGHER  SET TO HIGHER FALSE J […] (Based on validation codes) 
"J …" NO CHANGES NO CHANGES TRUE J […] (Based on validation codes) 

 
 

Event  Change/Reason 
NA Parameters:  1,2,3,4,6,7,8,9-

Octachlorodibenzofuran 
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 

In Parameter_Lookup_Table, changed from “Octo” to “Octa”.  Change reflected in 
Chemistry_Results table 

NA Method_Type:  Lanthanides Misspelled as Lanthenides 
NA Method_Type:  DibenzoDioxins-Dibenzofurans Misspelled as Dioxins-Dibenzofurans 

 
 

Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Spring 2003 SFW WAT062C LR-8A-T01N-SFW 
LR-8A-T01D-SFW 

Phosphate, Ortho as P UJ FD,HT-I (Added “FD” code) 
J TvP,FD,HT-I (Added “FD” code) 

Spring 2003 SFW WAT060C 
 

RB04T-SFW 
 

Zinc 
 

Remove U RB-I – Set to Detected 
value and revised the 
concentration and RL values to 
original values 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Spring 2003 SFW WAT061C RB01T-SFW Bicarbonate Alkalinity, 
Total Alkalinity, 
Ammonia-N 

Remove U RB-I – Set to Detected 
value and revised the 
concentration and RL values to 
original values 

Spring 2003 SFW Shown in 
Sample field 

 RR-1-T01N-SFW-032103 WAT058C
ZWERGEL-T01N-SFW-032303 WAT061C
RRS-18-T01N-SFW-032303 WAT061C
RRS-23-T01N-SFW-032303 WAT061C
RRS-15-T01N-SFW-032303 WAT062C
RRS-23-T01D-SFW-032303 WAT061C
UCC-T01N-SFW-032303 WAT063C
RRS-13-T01N-SFW-032303 WAT062C
RR-3-T01N-SFW-032103 WAT058C

 

Total Dissolved Solids Add “U RB-I” for all results less 
than or equal to 142.5 mg/L 

Spring 2003 SFW Shown in 
Sample field 

ZWERGEL-T01N-SFW-032303 WAT061C
RR-12-T01N-SFW-032003 WAT060C

 

Total Suspended Solids Deleted “U RB-I’ for all results 
greater than 2.3 mg/L.  RL = .50 
mg/L, IS_Detect set to True 

Spring 2003 SFW WAT058C LR-16-D01N-SFW 
RR-3-D01N-SFW 
RR-7-D01N-SFW 

Selenium Change from “J CCB-L” to “UJ 
RB,CCB-L”, IS_Detect = False, 
RL = Conc value 

Summer 2003 Sed All for event All for event – excluding RB and FB 
samples 

Ammonia Add “J/UJ MS-L” qualification, 
unless previously qualified as “R” 
(parent sample results w/ MS % R 
< 30% or < 10%) 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Summer 2003 Sed SOL082, 
SOL083 

ERLIN-T01N-SED 
ERLMID-T01N-SED 
ERLOUT-T01N-SED 
HANSENCREEK-T02N-SED 
UFLIN-T01N-SED 
UFLOUT-T01N-SED 

Selenium From “UJ MS-I” to “J MS-I”.   
Original RLs reinstated and 
corrected “IS_Detect” field where 
necessary. 

Summer 2003 Sed SOL078 RR-18B-T01N-SED Barium From “UJ D,MS-I” to “J D,MS-I” 
Original RLs reinstated and 
corrected “IS_Detect” field where 
necessary. 

GSI Piezometer WAT192 – 
WAT195 

All for event – excluding RB and FB 
samples 

Cadmium Add “J/UJ DL-L” 

November 2003 GW WAT228S RR-US-SPRING13-T01N-SFW Selenium 
Cadmium 

Add “J/UJ DL-L” 
Remove “J/UJ DL-L” 

November 2003 GW WAT228S RR-US-SPRING13-D01N-SFW Cadmium 
Selenium 

Add “J/UJ DL-L” 
Remove “J/UJ DL-L” 

June 2003 SW and 
GW 

WAT113 – 
WAT121 

All for event – excluding RB and RB 
samples 

PYX Add “J/UJ MS-L”, unless 
previously qualified as “R” (parent 
sample results w/ MS % R < 30% 
or < 10%) 

Fall 2003 SW WAT178S 
WAT180S 
WAT183S 
WAT184S 
WAT185S 
 

RD-1-T01N-SFW 
RR-17-T01N-SFW 
RRS-18-T01N-SFW 
RR-1-T01N-SFW 
RB-5T-SFW 

Antimony Remove “J D-I” 

Fall 2003 SW WAT178S LR-8A-D01N-SFW 
LR-8A-D01D-SFW 

Cobalt Remove “J FD-I” Keep “J Tvp-I” 
(D01N) 

Fall 2003 SW WAT181S RR-11C-T01N-SFW 
RR-11C-T01D-SFW 

Iron Remove “J FD-I” 

Fall 2003 SW WAT182S RR-5-D01N-SFW Aluminum Remove “J D-I” 
Fall 2003 SW WAT182S RR-10-T01N-SFW Lead Remove “J D-I” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

January 2004 GW 
and SW 

WAT239, 
WAT240 

All Rinsate Blank Samples (Field_QC_ID 
= RB) 

All Should not be qualified for “RB” or 
“MS” 

January 2004 GW 
and SW 

WAT241, 
WAT245, 
WAT248 

All Cyanide Change from “P,MS-I” to “P,MS-L” 

WIS Plants 2003 All for event 530222 (Lab_ID) 
530404 (Lab_ID) 
530405 (Lab_ID) 
530406 (Lab_ID) 
530407 (Lab_ID) 
530408 (Lab_ID) 
530409 (Lab_ID) 
530410 (Lab_ID) 
530411 (Lab_ID) 
530215 (Lab_ID) 
530216 (Lab_ID) 
530217 (Lab_ID) 
530218 (Lab_ID) 
530219 (Lab_ID) 
530220 (Lab_ID) 

Selenium Added “J CCV-L” 

WIS Plants 2003 WISB04 WRRR-1-T02D-PLTW (529731) Silver Change “J” to “R”  
May 2003 Water WAT104 – 

WAT112 
All non-detect samples PYX Add “R MS-L” qualification. 

April 2003 GW and 
SW 

WAT064 – 
WAT093, 
Wat099, 
WAT103 
Omitting 
WAT087 

All for event – excluding RB and FB 
samples 

Sulfate 
Total Organic Carbon 

Change from “MS-L” to “MS-I” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Fall 2002 Soils, Part 
A 

SOL029 MSS1-15-T02N-SOLRE, MSS1-15-
T02N-SOL 
MSS1-19-T01N-SOLRE, MSS1-19-
T01N-SOL 
MSS8-28-T01N-SOL, MSS8-28-T01N-
SOLRE 
MSS8-29-T02N-SOLRE, MSS8-29-
T02N-SOL 

All The first of the pair were selected 
for reporting.  The other sample 
was deleted. 

Fall 2002 Soils, Part 
A 

SOL018 
SOL031 
SOL032 
SOL033 

MSS2-11-T01N-SOL 
MSS2-11-T02N-SOL 
MSS2-12-T01N-SOL 
MSS2-12-T02N-SOL 
MSS4A3-11-T01N-SOL 
MSS4A3-11-T01D-SOL 

All All data need to be rejected based 
on unknown location, adding “R 
LOC” qualification. 

Fall 2002 Soils, Part 
A 

(same as 
above) 

MSS4A2-11-T01N-SOL-101802 
MSS4A2-11-T02N-SOL-101802 
MSS4A2-11-T02D-SOL-101802 
 

All Site for these samples should be 
changed from MSS4A2-11 to 
MSS4A2-11A. 

Fall 2002 Soils, Part 
A 

(same as 
above) 

MSS4A2-12-T01N-SOL-101802 
MSS4A2-12-T02N-SOL-101802 
 

All Site for these samples should be 
changed from MSS4A2-12 to 
MSS4A2-12A 

Summer 2003 Sed SOL078 LR-13-T01N-SED 
LR-13-T01D-SED 

Total Organic Carbon Remove “J FD-I” 

Fall 2003 Sed SOL088 – 
SOL093 

Positive Phosphorus Samples, except  
RR-5-T02N-SED (already “R MS-L” 
RR-15-T02N-SED (No Qualification 
Necessary) 

Phosphorus Add “J MS-H” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Soil Reanalysis  Keep TB27T-SOL-101602 
Keep TB56T-SOLRE-101702 
Keep MSS8-4-T01D-SOLRE-101002 
Keep MSS8-6-T02N-SOL-101002 
Keep MSS1-14-T01N-SOL-101602 
Keep MSS1-37-T02N-SOL-102202 
Keep MSS8-8-T01D-SOL-102302 
Keep MSS2-26-T01N-SOLRE-102402 
Keep MSS2-26-T02N-SOLRE-102402 
Keep MSS1-112R-T01N-SOLRE-040803 
Keep MSS1-112R-T02D-SOL-040803 
Keep MSS2-51-T01N-SOL-040803 
 

OLM03 VOA 
OLM03 VOA 
OLM03 SVOA 
 
 
OLM03 VOA 
EPA 8330 
OLM03 SVOA 
 
OLM03 VOA 
 

Delete TB27T-SOLRE-101602 
Delete TB56T-SOL-101702 
Delete MSS8-4-T01D-SOL-
101002 
Delete MSS8-6-T02N-SOLRE-
101002 
Delete MSS1-14-T01N-SOLRE-
101602 
Delete MSS1-37-T02N-SOLRE-
102202 
Delete MSS8-8-T01D-SOLRE-
102302 
Delete MSS2-26-T01N-SOL-
102402 
Delete MSS2-26-T02N-SOL-
102402 
Delete MSS1-112R-T01N-SOL-
040803 
Delete MSS1-112R-T02D-
SOLRE-040803 
Delete MSS2-51-T01N-SOLRE-
040803 

October 2003 GW 
and SW 

WAT186, 
WAT196, 
WAT200-
WAT224 

All SW Samples excluding RB and RB  
All Samples 

Sulfate 
Total Zinc 

“J/UJ MS-L” 
Remove all “J DL-L”  

October 2003 GW 
and SW 

WAT219C MMW-25B-T01N-GRW Chloride and Total 
Suspended Solids 

Remove “RB” qualifier – Set to 
Detected value and revised the 
concentration and RL values to 
original values 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

October 2003 GW 
and SW 

WAT186, 
WAT196, 
WAT200 – 
WAT224 

All samples All parameters Multiple samples qualified as “U 
RB-I” changing results from a 
detect to a non-detect value.   

December 2002 GW WAT028 MMW-17A-T01N-GRW 
MMW-17B-T01N-GRW 

Total Metals (except 
Mercury) 

Change “J/UJ DL-HIST” to “R DL-
HIST” 

Storm Event #1 WAT155S  
WAT156S 

536249 
536252 
536255 
536220 
536224 
536228 
536270 
536231 

Total Dissolved Solids Add “U RB-I"  

Fall 2003 Soils SOL075 MSS8-56R-T01N-SOL 
MSS8-56R-T02N-SOL 

All  Delete from database (R LOC-I), 
VOCs missed holding times and 
were re-collected 

Fall 2003 Soils SOL083 MSS8-56R2-T01N-SOL 
MSS8-56R2-T02N-SOL 

All Keep in database as correct 
analysis 

July 2003 GW WAT128C 
WAT135C  
WAT148C  
WAT153C 

MW-14-D01N-GRW 
LABWELL-T01N-GRW 
MMW-30B-T01N-GRW 
MMW-21-T01N-GRW 

Nickel 
Copper and Lead 
Zinc 
Lead 

Removed “FD” from 
Reason_Code field 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

July 2003 GW WAT122C -
WAT154C 

MMW-30B-T01N-GRW 
SPRING18-D01N-GRW 
MINE1-T01N-GRW, COLUMBINENO1-
T01N-GRW 
P-5A-D01N-GRW, COLUMBINENO1-
T01N-GRW 
US-1-D01N-GRW 
SPRING18-T01N-GRW 
P-5A-D01N-GRW, SPRING18-D01N-
GRW 
EASTSEEP-T01N-GRW 
US-1-T01N-GRW, MW-1-T01N-GRW 

Antimony 
Arsenic 
Beryllium 
Beryllium 
Chromium 
Manganese 
Manganese 
Potassium 
Vanadium 

“UJ/J DL-L” should exist  
(Remove on all others) 
“UJ/J DL-L” should exist  
(Remove on all others) 
“UJ/J DL-L” should exist  
(Remove on all others) 
“UJ/J DL-L” should exist  
(Remove on all others) 
“UJ/J DL-H” should exist  
(Remove on all others) 
“UJ/J DL-H” should exist  
(Remove on all others) 
“UJ/J DL-I” should exist  (Remove 
on all others) 
“UJ/J DL-L” should exist  
(Remove on all others) 
“UJ/J DL-H” should exist  
(Remove on all others) 

WIS Soils WISS01, 
WISS02, 
WISS03, 
WISS04, 
WISS05 

WRSD-1-T01N-SOL 
WRBG-2-T01N-SOL 
WRBG-2-T01D-SOL 
WRSG-3-T01N-SOL 
WRSG-3-T01D-SOL 
WRSG-2-T01N-SOL 
WRWW-3-T01N-SOL 
WRRR-1-T01N-SOL 

Molybdenum Add” U MB-I” qualifier and set to 
Non-Detected result. 

WIS Soils WISS02 RB02T-SOL Aluminum 
Zinc 

Added “U CCB-I”  
Added “U MB-I” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

RIFS Plants BIO037, 
BIO039 

TSS14-10-T01N-PLTF 
TSS14-10-T02N-PLTF 
TSS14-7-T01N-PLTF 
TSS14-7-T01N-PLTG 
CR-6-T01N-PLTG 
CR-6-T02N-PLTG 
CR-13-T01N-PLTF 
CR-13-T02N-PLTF 
CR-14-T01N-PLTS 
CR-14-T01D-PLTS 
CR-14-T02N-PLTS 
CR-14-T01N-PLTG 
CR-14-T02N-PLTG 
CR-14-T01N-PLTF 
CR-14-T02N-PLTF 
CR-14-T02D-PLTF 

Selenium Remove “J MS-I” or “J MS-L”  

Storm Event 3, 4, 5 WAT166S 
WAT167S 
WAT168S 
WAT175S 

ISCO samples only Molybdenum 
Potassium 

Remove “J/UJ DL-L” from all 
dissolved samples 

Storm Event 3, 4, 5 (same as 
above) 

ISCO samples only Antimony Add “J/UJ MS-L” to all total 
fraction samples 

Storm Event 3, 4, 5 (same as 
above) 

ISCO samples only Lead Add “J/UJ MS-I” to all total fraction 
samples 

Storm Event 3, 4, 5 WAT175S ISCO-RR-6-T01N-SFW-091003 Selenium Remove “MS,PDS-L” 
Storm Event 3, 4, 5 WAT167S ISCO-RR-6-T01N-SFW-090503 Selenium Remove “MS-L” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Strom Even 3, 4, 5 WAT166S 
WAT167S 
WAT168S 
WAT175S 

ISCO-RR-6-T03N-SFW (540123) 
ISCO-RR-6-T04N-SFW (540125) 
ISCO-RR-15-T02N-SFW (540318) 
ISCO-RR-12-T01N-SFW (540322) 
ISCO-RR-12-T02N-SFW (540324) 
ISCO-RR-15-T04N-SFW (540302) 

Total Dissolved Solids 
 
 
 
Silver 

Remove “U RB-I” for both 
parameters – Set to Detected 
value and revised the 
concentration and RL values to 
original values 
RL = 10 mg/L for TDS 
RL = .1 ug/L for Silver 

Strom Event 2 WAT160S  
WAT164S 
WAT165S 

All samples Total Dissolved Solids Remove “U RB-I – Set to 
Detected value and revised the 
concentration and RL values to 
original values 
RL = 10 mg/L for TDS 

Fall 2002 GW/SW WAT024 SPRING14-T01N-GRW (509599) All Metals Results 
(except Mercury and 
Cyanide) 

Add “R Hist,DL-L” 

Fall 2002 GW/SW WAT003 SPRING14-T01N-GRW (503548) All Metals Results 
(except Mercury and 
Cyanide) 

Remove “R Hist,DL-L”  and 
reinstate original values and 
qualification codes 

Fall 2002 GW/SW WAT022 MMW-32B-T01N-GRW 
MMW-32B-D01N-GRW 
MMW-32B-T01N-GRW 

Aluminum 
 
Selenium 

Remove “J D-I” 
 
Remove “J D-I” 

Fall 2002 GW/SW WAT001 – 
WAT027 
WATRAA1 
WATRAA2 
WATRABC1 
WATRAF1 

All groundwater samples except 
MMW-31A-D01N-GRW 
MMW-32A-D01N-GRW 

Copper and Selenium Remove all “MS” qualification 
codes 

Fall 2002 SW/GW WAT006 All Surface Water Samples Cyanide Add “UJ/J MS-L” 
Fall 2002 SW WAT008 ERLOUT-D01N-SFW-100702 

ERLOUT-D01D-SFW-100702 
Aluminum Add “U RB-I” 

Fall 2002 SW WAT001 LR-11A-D01N-SFW-092702 
LR-4-D01N-SFW-093002 

Aluminum 
Lead 

Add “U RB-I” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Fall 2002 SW WAT005 RR-4-D01N-SFW-100402 
SW12-5-T01N-SFW-100602 
RRS-23-T01N-SFW-100602 
RRS-13-T01N-SFW-100602 

Aluminum 
Iron 
Manganese 
Manganese 

Add “U RB-I” 

Fall 2002 SW WAT003 SW12-8-T01N-SFW-100202 Lead Remove “U RB-I” qualifier – Set to 
Detected value and revised the 
concentration and RL values to 
original values 

Fall 2002 SW WAT007 ZWERGEL-T01N-SFW-100702 Manganese Add “U RB-I” 
Fall 2002 SW WAT017 MW-1-D01N-GRW-110602 

MMW-35B-D01N-GRW-110102 
Copper Add “U RB,MS-L” 

Add “U RB,CCB-L” 
Fall 2002 SW WAT022 MMW-3-D01N-GRW-110602 Copper Add “U RB,MS-L” 
Fall 2002 SW/GW WAT001 – 

WAT027 
WATRAA1 
WATRAA2 
WATRABC1 
WATRAF1 

For all total fraction samples that were 
rejected due to reanalysis of the dissolved 
fraction 

Hardness Add “R” 

Fall 2002 SW/GW WAT021 P-1-T01N-GRW 
MMW-33A-T01N-GRW 
P-5B-T01N-GRW 
P-5C-T01N-GRW 

Total Fraction Results Remove “R …” flags and reinstate 
results and flags from Data sheets 
for Inorganic Parameter, VOCs, 
SVOCs, and Explosives.   
Sulfate and Fluoride should have 
also been rejected due to 
reanalysis. 

Fall 2002 SW/GW WAT018 MMW-19A-T01N-GRW 
MMW-19A-T01D-GRW 
MMW-8B-T01N-GRW 
MMW-8B-T01D-GRW 

Ammonia Remove “J FD-I” and  
Add “U RB-I” 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Aquatic Plants BIO048 – 
BIO058 

RR-15-T01N-PLA-092503 
RR-20-T01N-PLA-092403 
RR-12-T01N-PLA-092503 
RR-11A1-T01N-PLA-092503 
LR-8A-T01N-PLA-092403 
CABRESTO-T01N-PLA-092603 
RR-7-T01N-PLA-093003 
RR-5-T01N-PLA-100103 
ZWERGLE-T01N-PLA-100203 

Selenium Remove “J MS-I” qualification.   
 

April 2003 GW and 
SW 

WAT085A 
WAT068C 

P-5C-T01N-GRW-040803 (522671) 
OUTFALL002PIPE-T01N-SFW-040203 
(521671) 

Phosphate and Ortho Remove “U RB-I” from 
Phosphorus – Set to Detected 
value and revised the 
concentration and RL values to 
original values (RL = .01 mg/L) 
Add “U RB-I” to Phosphorus, 
Ortho as P 

June 2003 GW  MMW-16-T01N-GRW-060403 All Sample Round should be 0306 
rather than 0304 

Fall 2002 SW/GW WAT008 RB-01T-SFW-100702 Ortho Add “R TvP-I” 
WIS Plants 2003 WISB04 WRRR-1-T02D-PLTU Silver Reject Results, “R MS-L” 
May 2003 SW/GW WAT104 – 

WAT112 
Copper For Total Groundwater < 5.33 
ug/L 

Copper Add “U RB-I” 

May 2003 SW/GW WAT107C RR-DS-SPRING13-SFW COD Remove “U RB-I” – Set to 
Detected value and revised the 
concentration and RL values to 
original values, RL = 20 

May 2003 SW/GW WAT106A MMW-29A-T01N-GRW Sulfate Remove “U RB-I” – Set to 
Detected value and revised the 
concentration and RL values to 
original values, RL = 500 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Enchem TRV Data 835320 and 
829551 

All Non-Detect Parameters Due to reporting error, all Non-
Detect Fall 2002 Enchem data 
should have the Reporting Limit 
(RL) and Concentration (Conc) 
set to the IDL value.   

June 2003 SW/GW WAT113-121 SC-1A-T01N-GRW-060203 
CC1A-T01N-GRW-060403 
TPZ-7U-T01N-GRW-061303 

Chloroform Remove “U RB-I” – Set to 
Detected value and revised the 
concentration and RL values to 
original values 

June 2003 SW/GW WAT113-121 MW-20-T01N-GRW-060203 
SC-1A-T01N-GRW-060203 
GWW-2-T01N-GRW-060303 
SC-4A-T01N-GRW-060503 

Lead Remove “U RB-I” – Set to 
Detected value and revised the 
concentration and RL values to 
original values 

June 2003 SW/GW WAT113-121 MW-1-T01N-GRW-060103 
MMW-44A-T01N-GRW-060303 
MMW-45B-T01N-GRW-060203 
MMW-16-T01N-GRW-060403 
SC-3A-T01N-GRW-060903 
SC-3B-T01N-GRW-060903 

Total Suspended Solids Remove “U RB-I” – Set to 
Detected value and revised the 
concentration and RL values to 
original values 

June 2003 SW/GW WAT113-121 Groundwater samples, Total fraction Beryllium <= 1.5 Add “U RB-I” 
January 2004 
SW/GW 

WAT258A MMW-48A-T01N-GRW Chloroprene Add “UJ MS-L” 

January 2004 
SW/GW 

WAT239-260 Groundwater samples, Total fraction Selenium Change from “J/UJ DL-I” to “J/UJ 
DL-L” 

Fall 2002 GW/SW WAT017, 018, 
020, 026, 027 

MMW-8A-T01N-GRW 
MMW-8B-T01N-GRW 
MMW-8B-T01D-GRW 
MMW-28A-T01N-GRW 
MMW-28B-T01N-GRW 
MMW-44A-T01N-GRW 
MMW-48A-T01N-GRW 

1,1,1-Trichloroethane Remove “J SQL-I” for those 
samples that have that 
qualification. 
Add “U RB-I” for all samples.   
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Part B Soils SOL061 MSS8-49-T02N-SOL – Lab ID 515401 VOC Results Delete b/c reanalysis results, and 
original results were used for 
reporting (Lab ID 514969) 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-95-T02N-SOL 1,1-Dichloroethene Add “D-I” 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-95-T02N-SOL 4-Chloro-3-methyphenol Add “D-I” 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-84-T01N-SOL 
MSS2-76-T02N-SOL 

Acenaphthene Add “D-I” 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-84-T01N-SOL 2,4-Dinitrotoluene Add “D-I” 
 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-84-T01N-SOL 4-Nitrophenol Add “D-I” 

Part B Soils SOL047 – 
SOL067, 
SOL073 

MSS1-84-T01N-SOL 
MSS2-76-T02N-SOL 

Pyrene Add “D-I” 

Part B Soils SOL054 TSS15-1-T02N-SOL Ammonia 
Fluoride 

Remove “J MS,HT-I” from 
Ammonia result.  “J MS,HT-I” 
qualification should be added to 
the Fluoride result. 

Part B Soils SOL048 MSS1-49-T01N-SOL Phosphorus Add “J MS-L” 
Part B Soils SOL048 TSS15-2-T02N/D-SOL Carbonate Alkalinity, 

Bicarbonate Alkalinity, 
Total Alkalinity 

Parent and Duplicate sample 
should be qualified as “J FD-I” 

Part B Soils SOL047 – 
SOL067, 
SOL073 

All non-splp samples Arsenic 
Cadmium 
Selenium 

Add “ J MS-I”  
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

Fall 03 SFW WAT186S, 
WAT210S, 
WAT216S 

All Total Surface Water Samples Zinc Add “J/UJ DL-L” qualifiers 

Fall 03 GW WAT206A P-2-D01N-GRW (546850) Nickel Remove “J D-I” qualifier 
Fall 03 GW WAT206A P-2-D01N-GRW (546850) Potassium Remove “J D-I” qualifier 
Fall 03 GW WAT206A P-2-T01N-GRW (546849) Aluminum and 

Potassium 
Remove “J D-I” qualification 

DIOX 04 DIOX04 RB02T-SOL (H3F270321004) 1,2,3,7,8-PeCDF Add “J ID,SQL-H” qualifiers 
July 2003 SOL080 Uppercabresto-T01N-SED-071403 and 

Uppercabresto-T02N-SED-071403 
Chloride or Sulfate or 
Nitrate 

Update the CONC, RL, IS_Detect 
fields to appropriate data as seen 
in SDG IC_SubCon_RE.  The 
Nitrate results for T01N and T02N 
were changed from a non-detect 
to a detected value. 

Fall 2002 SOL045 Reinstated the Antimony Results for 
TSS15-23-T01N-SOL and TSS15-23-
T02N-SOL 

Antimony Reinstated T01N Conc and RL of 
.3 and T02N Conc and RL of .29 

Fall 2002 SOL012 MSS7-9-T01N-SOL-100902, MSS7-9-
T02N-SOL-100902 

Nickel Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

Fall 2002 SOL045 TSS15-23-T01N-SOL-103002, TSS15-
23-T02N-SOL-103002 

Antimony Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

Fall 2002 SOL051 MSS1-104-T01N-SOL-010903 Chrysene Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

January 2003 WAT038 FB10-SOL-011203, US-3-T01N-GRW-
011203 

Di-n-Octly phthalate, 
Phosphorus 

Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

January 2003 WAT042 MMW-48A-D01N-GRW-011203 Copper Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

February 2003 WAT047 MW-1-T01N-GRW-020403 Cyanide Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

May 2003 WAT107C RR-DS-SPRING13-T01N-SFW-050503 Phosphate, Ortho as P Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

January 2004 WAT258A MMW-48A-T01D-GRW-011404 Cobalt Set IS_Detect value to False.  
Incorrectly changed to True during 
data validation entry 

Fall 2002 SOL025 MSS114-T01N-SOL (505945) All Aroclor parameters Add qualification of “J ID-I” per 
Stacey Coker 

Fall 2002 SOL025 MSS114-T02N-SOL (505946) All Aroclor parameters Add qualification of “J ID-I” per 
Stacey Coker 

GSI Round 2 WAT270S, 
WAT271S 

All TOC Results TOC Remove all “RB” qualifications for 
these packages. All TOC results 
for piezometers for the second 
GSI study need to be re-instated 
as detects with the RL as 1.  We 
only had rinsate blanks for 
surface water samples and we 
should have only used the 
rinsate blank results to qualify 
surface water sample results.  
There were no rinsate blanks for 
piezometer samples 

May 2004 WAT295C DP-5-T01N-GRW Chromium Changed the non-detected result 
to detected with RL of .8 as 
reported originally in EDD. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

January 2003 WAT045 DOUGLASWELL-D01N-GRW-012303 Barium and Beryllium Reject data based on historical 
findings.  The data from this 
method was incorrect and when 
graphed showed that it was very 
different from all other data for this 
location.  The lab is checking into 
the error. 

January 2003 WAT045 DOUGLASWELL-T01N-GRW-012303 Barium and Beryllium Reject data based on historical 
findings.  The data from this 
method was incorrect and when 
graphed showed that it was very 
different from all other data for this 
location.  The lab is checking into 
the error. 

October 2002 WAT024 Columbine2-T01N-GRW-110702 Method type cyanide Metals Parameters improperly 
grouped under Cyanide Method 
Type.  Corrected Method ID in the 
Chemistry_Results table to “EPA 
6010B”. 

12-02 WAT028 MMW-17B-T01N-GRW-120302 Method type Metals Sample data previously rejected.  
Changed all is_detect to “False”. 

0405 WAT298A MMW-50A-T01N-GRW-050904 Ammonia Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments.  

0405 WAT298A MMW-50A-T01N-GRW-050904 Ammonia Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments. 

0405 WAT298A SPRING13-P1-T01N-GRW-050904 Ammonia Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0405 WAT298A SPRING13-T01D-GRW-051004 Ammonia Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments. 

0405 WAT298A SPRING13-T01N-GRW-051004 Ammonia Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments. 

0404 WAT298A DOUGLASWELL-T01N-GRW-050904 Total Alkalinity, 
Bicarbonate (as 
CaCO3), Ammonia 

Changed to Non-detect, elevated 
detection limit, added reason code 
RB-I per validation comments 

Changed 0310 to 
0309 

Field ISCO-RR-6-T01N-SFW-090303, ISCO-
RR-6-T02N-SFW-090303, ISCO-RR-6-
T03N-SFW-090303, ISCO-RR-6-T03N-
SFW-091003, ISCO-RR-6-T04N-SFW-
090303, ISCO-RR-6-T04N-SFW-091003, 

pH, Specific 
conductance 

Changed the sample round from 
0310 to 0309 per Tim Cox and 
Alan Roberts. 

0405 Wat297S SAMP_ID 
GARDEN1-T01N-IRW-050604 
HUNT1-D01D-SFW-051104* 
HUNT1-D01N-SFW-051104 
HUNT1-T01D-SFW-051104* 
HUNT1-T01N-SFW-051104* 
HUNT2-D01N-SFW-051104* 
HUNT2-T01N-SFW-051104 
LR-4U-D01N-SFW-050604 
LR-4U-T01N-SFW-050604* 
LR4-D01N-SFW-050604* 
LR4-T01N-SFW-050604* 
LR6-D01N-SFW-050604 
LR6-T01N-SFW-050604* 
RB01D-SFW-051104* 
RB01T-SFW-051104  

Molybdenum The reporting limit was incorrectly 
listed as 0.  Changed to 0.3 ug/L. 
* also change reported 
concentration slightly due to 
rounding error per Alan Roberts. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0405 Wat297S HUNT1-T01N-SFW-051104 Boron and Manganese Changed is_detect to ‘false’, 
reason: MB-I,  Updated reporting 
limits to 6.7 and 8.8 ug/L 
respectively. 

0309 Field ISCO-RR-8-T04N-SFW-090303 Specific Conductance Changed units from mS/cm to 
um/cm 

0306 Wat118A CC2A-T01N-GRW-060403 
CC2B-T01N-GRW-060403 
GWW-1-T01N-GRW-060303 
GWW-2-T01N-GRW-060303 

Specific Conductance Data are rejected.  Changed Flag 
Reason to TvP-L 

0307 
0303 
0302  

Field CABRESTODITCH#4-T01N-SFW- 
071603 
RR-US-SPRING13-T01N-SFW-030503 
SW12-WTP-T01N-SFW-020203  

DO Data are Rejected, Changed Is 
Detect to “False” 

0210 SOL002 SAMP_ID 
RRS-2-T02N-SOL-092902 
RRS-1-T02N-SOL-092902 
MSS3-2-T01N-SOL-092702 
MSS3-1-T01N-SOL-09270 

Cyanide Method ID changed from EPA 
9012A to EPA 9012A SPLP.   

0210 SOL006 MSS4A2-1-T01N-SOL-100302 Fluoride Result units improperly reported 
as mg/L for a solid.  Changed to 
mg/Kg. 

0210 SOL038 MSS8-7-T01N-SOL-102302 Explosives Data originally rejected and 
replaced in database by 
replacement sample data.  
Reinstated results from first 
analysis reported in SOL038.  
Data for PETN : result 13,000 
flagged “J” Reason “SUR – H”. 

0306 835320C BOC-2-T01N-TRV-060403   Nickel Data flag reason missing.  
Corrected to “SQL-I”. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0306 835320C BOC-3-T03N-TRV-060503 Molybdenum Data flag reason missing.  
Corrected to “SQL-I”. 

0210 WATRAA1 MMW-10A-D01N-GRWRE-110402 Iron Data flag reason missing.  
Corrected to be “:”. 

0404 WAT273A MMW-33A-D01N-GRW-041304 Boron Data flag reason missing.  
Corrected to be “:”. 

0402 MC022704 SAMP_ID 
MMW-30A-D02N-GRW-022404 
MMW-30B-D02N-GRW-022404 
MMW-21-D02N-GRW-022204  

Lanthanides Re-coded these three samples 
with a Field_QC_ID of “AT”.  
Added Field QC “AT” to the 
Field_QC_Lookup Table.  
Description “Adsorption Test”.  
**SOW states:  Perform a two 
step filtration step to evaluate 
adsorption of Lanthanides to the 
filter material.  These are the QC 
results from filtration of the filtrate. 

0210 SOL035 MSS2-11-T02N-SOL-102202 Antimony Data _Flag “J”, missing Flag 
Reason.  Entered Flag Reason of 
“MS-L”. 

0303 SOL068 RR-6A-T02N-SED-031803 Silver Data _Flag “J”, missing Flag 
Reason.  Entered Flag Reason of 
“SQL-I”. 

0310 WAT201A US-2-T01N-GRW-101403 Ammonia Data _Flag “J”, missing Flag 
Reason.  Entered Flag Reason of 
“MS-L”. 

0310 WAT045 DOUGLASWELL-D01N-GRW-012303 
and 
DOUGLASWELL-T01N-GRW-012303  

Antimony, Arsenic, 
Barium, Beryllium Boron, 
and Molybdenum 

Data Rejected due to Data 
Comparability and potential 
dilution error. 
Data reprocessed and 
resubmitted by laboratory.  
Replaced data with re-analysis. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0405 SOL101 MMW-50A-T01N-SOL-030804 All reported Parameters Data originally reported in mg/Kg.  
Laboratory error in reporting.  
Corrected units to mg/Kg-dry 

0306 835320C BOC-1-T01N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc 0.0045 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-1-T02N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.0123 New Conc. 0.027 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-1-T03N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.00241 New Conc. 0.01 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-2-T01N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.0054 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-2-T02N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.00112 New Conc. 0.021 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0306 835320C BOC-2-T03N-TRV-060403 Mercury Corrected concentration field.  Old 
conc. 0.00439 New Conc. 0.011 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-3-T01N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.0039 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-3-T02N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.00615 New Conc. 0.02 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-3-T03N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.011 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-4-T01N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.0034 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-4-T02N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.0123 New Conc. 0.014 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0306 835320C BOC-4-T03N-TRV-060503 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.0098, 
Data Qualifier changed from SQL-
I to MB-I.  IS_Detect field remains 
False. 

0306 835320C BOC-5-T01N-TRV-060603 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.0048 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-5-T02N-TRV-060603 Mercury Corrected concentration field.  Old 
conc. 0.00946 New Conc. 0.021 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0306 835320C BOC-5-T03N-TRV-060603 Mercury Corrected concentration field.  Old 
conc. 0.00205 New Conc. 0.013 
Data Flag Reason of MB-I 
remained the same.  IS_Detect 
field remains False. 

0403 WAT266A MMW-50A-T01N-GRW-030704 Total Suspended Solids Corrected to show qualifier based 
on rinsate blank.  Is_Detect 
changed to False.  RL elevated to 
0.6 Data Flag U added, 
Flag_Reason RB-I added. 

0403 WAT266A MMW-50A-T01N-GRW-030704 Ammonia Corrected to show qualifier based 
on rinsate blank.  Is_Detect 
changed to False. RL elevated to 
0.074.  Data Flag U added, 
Flag_Reason RB-I added. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0403 WAT266A MMW-50A-T01N-GRW-030704 Selenium Incorrectly qualified data.  Data 
Flag J added, Flag_Reason DL-L 
added. 

0403 WAT266A MMW-50A-D01N-GRW-030704 Cadmium Incorrectly qualified data.  Data 
Flag J added, Flag_Reason MS-I 
added. 

0405 SOL101 MMW-50A-T01N-SOL-022504  
MMW-50A-T02N-SOL-022504 
MMW-50A-T03N-SOL-022504 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Molybdenum 
Nickel 
Silver 
Vanadium 
Zinc 

Incorrectly qualified data.  All 
metals qualified with a “J” added 
reason code of MS, or MS-L. 

0210 WAT026 MINE1-T01N-GRW-111202 Benzaldehyde Incorrectly qualified data.  J Flag, 
Reason ICAL-I 

0210 WAT026 MMW-39A-T01N-GRWRE-111302 1,1`-Biphenyl 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

Incorrectly qualified data.  “J” flag 
added to all data Reason code of 
HT-I.  * additional reason code of 
CCAL 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol* 
3,3-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-
methylphenol 
4-Bromophenyl phenyl 
ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl phenyl 
ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-
chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-
ethylhexyl)phthalate* 
Butyl benzyl phthalate 
Carbazole 
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Chrysene 
Di-n-Butyl phthalate 
Di-n-Octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dichlorodiisopropyl ether 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadi
ene* 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
N-Nitrosodi-n-
propylamine 
N-Nitrosodiphenylamine 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol* 
Pyrene 

0210 WAT026 MMW-44A-T01N-GRW-111302 Benzaldehyde Incorrectly qualified data.  J Flag, 
Reason code CCAL-I 
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0210 WAT026 MMW-44A-T01N-GRW-111302 2-Nitroaniline 
4,6-Dinitro-2-
methylphenol 
4-Nitroaniline 
4-Nitrophenol 

Incorrectly qualified data.  J Flag, 
Reason code CCAL-I 

0210 WAT026 MMW-44B-T01N-GRW-111302 Benzaldehyde Incorrectly qualified data.  J Flag, 
Reason code CCAL-I 

0210 WAT026 TB67T-GRW-111202 Acetone Incorrectly qualified data.  J Flag, 
Reason code CCAL-I 

0210 WAT026 MINE1-T01N-GRW-111202 Acetone Incorrectly qualified data.  
Changed IS_Detect to False, 
Raised Conc to RL (10), J Flag, 
Reason Code HB, CCAL-I 

0210 WAT026 MMW-44A-T01N-GRW-111302 Tetrachloroethene Incorrectly qualified data.  Raised 
Conc to RL (10), Changed 
IS_Detect to False, U Flag 
Reason Code TB-I  

0210 WAT026 MMW-44A-T01N-GRW-111302 1,1,1-Trichloroethane Lowered Conc to 1, Changed 
Is_Detect to True, J Flag, Reason 
Code SQL-I,  Information 
originally switched with 
Tetrachlorethene above. 

0210 WAT026 TB70T-GRW-111302 
TB76T-GRW-111302 
MMW-44B-T01N-GRW-111302*** 
MMW-39A-T01N-GRW-111302 

1,2-Dibromo-3-
chloropropane 
1,2-Dichloroethane 
2-Butanone 
Acetone 

Incorrectly qualified data.  All 
Parameters J Flag, Reason Code 
CCAL-I.  
***Acetone Conc raised to RL 
(10), Is_Detect Changed to False, 
Additional Flag reason of HB. 

0210 WATRAA2 MMW-39A-D01N-GRWRE-111302 Molybdenum Incorrectly qualified data.  
Changed IS_Detect to False, 
Updated RL to 16 ug/L, Added 
qualifier MB-I. 
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Changes 

0210 WAT026 MMW-39B-T01N-GRWRE-111302 Benzaldehyde Incorrectly qualified data.  J Flag, 
Reason code CCAL-I 

0402 NA - Field RR-7-T01N-SFW-022404 Specific Conductance Changed units from SU to uS/Cm. 
0310 BIO056 RR-5-T01N-BRT2-100103 Lipids Result was missing from the 

database.  Entered appropriate 
sample and result information 
after confirming that the data point 
was valid. 

0212 L39667 T12/02(1-5)TOIN-121002 Selenium Duplicate result identified and 
deleted. 

0210 SOL051 MSS1-104-T01N-SOL-010903 Chrysene Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0210 SOL012 MSS7-9-T01N-SOL-100902 and MSS7-
9-T02N-SOL-100902 

Nickel Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0301 WAT042 MMW-48A-D01N-GRW-011603 Copper Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field.  
Changed RL to 3.8 ug/L. 

0401 WAT258A MMW-48A-T01D-GRW-011404 Cobalt Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0404 WAT273A MMW-33A-T01N-GRW-041304 Total Kjeldahl Nitrogen Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0302 WAT047 MW-1-T01N-GRW-020403 Cyanide Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0305 WAT107C RR-DS-SPRING13-T01N-SFW-050503 Phosphate, Ortho As P Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0404 WAT279C SPRING18-T01N-GRW-041504 Cobalt Changed Is_Detect Field to False.  
Lab qualifier is U in QAQC Field. 

0301 WAT038 US-3-T01N-GRW-011203 Phosphorus Changed reported value from 
0.11 to 0.10.  Value in database 
did not match form 1.  Changed 
Is_Detect Field to False.  Lab 
qualifier is U in QAQC Field. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0301 WAT041 Chemistry_Results_Samp
MMW-10B-T01N-GRW-
MMW-10C-T01N-GRW-
MMW-13-T01N-GRW-
MW-20-T01N-GRW-011503
MW-24-T01N-GRW-011503
MW-A-T01N-GRW-011503 
RB01T-GRW-011403 
RB03T-GRW-011503  

Hydroxide (as CaCO3) 

 
These results were incorrectly 
listed as detected.  Updated all 
IS_DETECT to False, and 
updated all CONC to 1 mg/L 

0210 WAT015 Chemistry_Results_Samp
MW-4-T01N-GRW-102902 
MW-7C-T01N-GRW-102802 

Hydroxide (as CaCO3) These results were incorrectly 
listed as detected.  Updated all 
IS_DETECT to False, and 
updated all CONC to 1 mg/L 

0301 WAT015 Chemistry_Results_Samp
MW-4-T01N-GRW-102902 
MW-7C-T01N-GRW-102802 

Carbonate (as CaCO3) These results were incorrectly 
listed as detected.  Updated all 
IS_DETECT to False, and 
updated all CONC to 1 mg/L 

0210 SOL034 MSS1-41-T01N-SOL-102202 Aroclor 1248 Removed result from the 
database.  Sample was run and 
reported at a dilution under 
sample ID MSS1-41-T01N-SolDl-
102201. 

0210 SOL035 MSS1-38-T02N-SOL-102202 All reported Parameters. Rejected all sample results.  This 
sample was incorrectly labeled as 
medium type S2 that indicates a 
0-24” depth collection.  This 
sample was actually collected at a 
0-3” interval.  The 0-24” collection 
is specifically for the purpose of 
Ecological risk assessment, which 
is not being performed in the area 
of this site location. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0401 WAT251C MMW-30B-T01N-GRWDL-011204/ 
MMW-30B-T01N-GRW-011204 

All reported parameters 
by method OLM03 VOA. 

Laboratory reported both 
undiluted and diluted sample 
results for all  OLM03 VOA  
analytes  using separate field 
sample IDs.  The only result 
considered final for the diluted run 
was the acetone result.  All other 
diluted results  and the undiluted 
acetone result were removed from 
the database and the field ID for 
acetone corrected to  match that 
on the COC form.  Corrections to 
the acetone record to reflect 
reporting of the valid (diluted) 
result included: Concentration 
changed to 0.9 mg/L, RL changed 
to 0.055 mg/L, Dilution factor 
changed to 5, Data_Flag changed 
to J, Flag_reason changed to 
CCAL-I.   

0404 WAT283C MMW-30B-T01N-GRWDL-041804/ 
MMW-30B-T01N-GRW-041804 

All reported parameters 
by method OLM03 VOA. 

Same as previous record.  
Acetone concentration changed to 
0.46 mg/L, RL changed to 0.034 
mg/L, IDL changed to 0.0233 
mg/L, Dilution factor changed to 3.  

0307 WAT148C MMW-30B-T01N-GRWDL-072103/ 
MMW-30B-T01N-GRW-072103 

All reported parameters 
by method OLM03 VOA. 

Same as previous record.  
Acetone concentration changed to 
0.68 mg/L, RL changed to 0.059 
mg/L, Dilution factor changed to 5. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0304 WAT047 MW-24-T01N-GRWREP-020403 Total Organic Carbon Laboratory reported duplicate 
(and identical) results.  Removed 
duplicate result. Correct result 
reported under sample ID MW-24-
T01N-GRW-020403.  

0304 FIELD MW-24-T01N-GRWREP-020403 All Field Data  Incorrect sample ID assigned. 
Changed sample ID to match 
laboratory reported data, and field 
forms.  Corrected sample ID:  
MW-24-T01N-GRW-020403 

0604 0606073 MMW-48A-T01N-GRW-060806 Napthalene reported by 
method EPA 8260B 

Removed result because a 
second analytical result reported 
to a lower reporting limit by 
method EPA 8570SIM was 
selected as the valid result to be 
used. 

0406 WAT300C MMW-48A-T01N-GRW-061804 Naphthalene reported by 
EPA 8260B 

Removed result because a 
second analytical result reported 
to a lower reporting limit by 
method SAT PAH was selected 
as the valid result to be used.. 

0210 SOL027 MSS1-20-T01N-SOL-101702 and MSS1-
20-T02N-SOL-101702 

All results All sample and result data 
removed.  This sample was re-
collected and reported under 
sample Ids MSS1-20R-T01N-
SOL-010703 and MSS1-20R-
T02N-SOL-010703 in SDGs 
SOL047 and SOL048. 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0210 SOL048 MSS1-57-T02N-SOL-010803 Benzo(b)fluoranthene Laboratory reported duplicate 
(and identical) results.  Removed 
duplicate result. Correct result 
reported under sample ID MSS1-
57-T02N-SOLRE-010803. 

0210 SOL047 MSS1-81-T02N-SOL-010703 Medium 
type S2 (0-24 inch soil) 

All parameters reported 
by method OLM03 VOA 

Removed all results reported for 
sample date 010903 by method 
OLM03 VOA.  This sample for 
VOA analysis only was 
recollected on 01/13/03 and 
reanalyzed as sample ID MSS1-
81-T02N-SOL-011003. 

0310 US2RA US-2-D01N-GRW-101403 Aluminum Data Flags was previously not 
entered added: UJ MB-L 

0310 US2RA US-2-D01N-GRW-101403 Chromium Data Flags was previously not 
entered added: UJ MS-I 

0310 US2RA US-2-D01N-GRW-101403 Iron Data Flags was previously not 
entered added: UJ CCB,MB-L 

0310 US2RA US-2-D01N-GRW-101403 Manganese Data Flags was previously not 
entered added: UJ CCB,MB-L 

0310 US2RA US-2-D01N-GRW-101403 Potassium Data Flags was previously not 
entered added: U CCB-I  and 
changed to Is_detect to false 

0310 US2RA US-2-D01N-GRW-101403 Zinc Data Flags was previously not 
entered added: UJ MB,TvP-I and 
changed to Is_detect to false 

0310 US2RA US-2-T01N-GRW-101403 Aluminum Data Flags was previously not 
entered added: UJ MB-I 

0310 US2RA US-2-T01N-GRW-101403 Antimony Data Flags was previously not 
entered added: U CCB-I and 
changed to Is_detect to false 
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Event SDG Samp_ID/Lab_ID Parameter Data_Flag/Flag_Reason 
Changes 

0310 US2RA US-2-T01N-GRW-101403 Chromium Data Flags was previously not 
entered added: UJ MS-I 

0310 US2RA US-2-T01N-GRW-101403 Copper Data Flags was previously not 
entered added: J TvP-I 

0310 US2RA US-2-T01N-GRW-101403 Iron Data Flags was previously not 
entered added: UJ CCB,MB-L 

0310 US2RA US-2-T01N-GRW-101403 Manganese Data Flags was previously not 
entered added: UJ CCB,MB-L 

0310 US2RA US-2-T01N-GRW-101403 Potassium Data Flags was previously not 
entered added: U CCB-I and 
changed to Is_detect to false 

0310 US2RA US-2-T01N-GRW-101403 Zinc Data Flags was previously not 
entered added: J TvP-I 

0210 SOL027 MSS1-11-T01D-SOL-101602 4,6-Dinitro-2-
methylphenol 

Data Flags was previously not 
entered added: UJ CCAL-I 

0210 SOL027 MSS1-11-T01N-SOL-101602 4,6-Dinitro-2-
methylphenol 

Data Flags was previously not 
entered added: UJ CCAL-I 

0210 SOL027 MSS1-11-T02N-SOL-101602 4,6-Dinitro-2-
methylphenol 

Data Flags was previously not 
entered added: UJ CCAL-I 

0210 SOL027 MSS8-13-T01N-SOL-101602 4,6-Dinitro-2-
methylphenol 

Data Flags was previously not 
entered added: UJ CCAL-I 

0210 SOL027 MSS8-13-T02N-SOL-101602 4,6-Dinitro-2-
methylphenol 

Data Flags was previously not 
entered added: UJ CCAL-I 

0210 WAT018 MMW-24-T01N-GRW-110102 Chloride Data Flags was previously not 
entered added: R 
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During preparation for data storage, the database manager discovered validated form-1’s that did not appear to be QC’d for the data qualifier entry 
to the database.  A spot check of the data qualifiers showed significant differences between the Form-1s and the database.  Therefore, a 100% 
check was performed on the data qualifier information for these SDGs in the database.  The changes made to the database are listed below: 

SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRABC1 MWB-D01N-GRWRE-102702 Manganese : : J DL-H 
WATRABC1 MWB-D01N-GRWRE-102702 Nickel : : J MS-L 
WATRABC1 MW-4-D01N-GRWRE-102902 Manganese : : J DL-H 
WATRABC1 MW-4-D01N-GRWRE-102902 Nickel : : J MS-L 
WATRABC1 MW-15-D01N-GRWRE-103002 Arsenic : : J MS-H 
WATRABC1 MW-15-D01N-GRWRE-103002 Nickel : : J MS-L 
WATRABC1 MMW-10B-D01N-GRWRE-110402 Cadmium : : J MS-H 
WATRABC1 MMW-10B-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRABC1 MMW-10B-D01N-GRWRE-110402 Nickel : : J MS-L 
WATRABC1 MMW-28A-D01N-GRWRE-110502 Cadmium : : J MS-H 
WATRABC1 MMW-28A-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRABC1 MMW-28A-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRABC1 US-2-D01N-GRWRE-110702 Nickel : : J MS-L 
WATRABC1 EW-5B-D01N-GRWRE-110702 Arsenic : : J MS-H 
WATRABC1 EW-5B-D01N-GRWRE-110702 Manganese : : J DL-H 
WATRABC1 EW-5B-D01N-GRWRE-110702 Nickel : : J MS-L 
WATRABC1 US-1-D01N-GRWRE-110702 Nickel : : J MS-L 
WATRABC1 MW-24-D01N-GRWRE-120702 Arsenic : : J MS-H 
WATRABC1 MW-24-D01N-GRWRE-120702 Manganese : : J DL-H 
WATRABC1 MW-24-D01N-GRWRE-120702 Nickel : : J MS-L 
WATRAA1 CAPULINSPRING-D01N-GRWRE-100402 Hardness J TVP-I : : 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Hardness J TVP-I : : 
WATRAA1 MMW-23A-D01N-GRWRE-103102 Hardness J TVP-I : : 
WATRAA1 MMW-7-D01N-GRWRE-110502 Hardness J TVP-I : : 
WATRAA1 MMW-17B-T01N-GRWRE-103102 Sulfate J HT-I J HT,MS-L 
WATRAA1 SPRING13-D01N-GRWRE-100202 Copper : MB-I J MB-L 
WATRAA1 SPRING13-D01N-GRWRE-100202 Manganese : : J DL-H 
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SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRAA1 SPRING13-D01N-GRWRE-100202 Nickel : : J MS-L 
WATRAA1 CAPULINSPRING-D01N-GRWRE-100402 Arsenic : CCB-I J CCB,MS-H 
WATRAA1 CAPULINSPRING-D01N-GRWRE-100402 Cadmium : : J MS-H 
WATRAA1 CAPULINSPRING-D01N-GRWRE-100402 Manganese : : J DL-H 
WATRAA1 CAPULINSPRING-D01N-GRWRE-100402 Nickel : : J MS-L 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Arsenic : CCB-I J CCB,MS-H 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Cadmium : : J MS-H 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Copper : MB-I J MB-L 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Manganese : : J DL-H 
WATRAA1 CAPULIN1-D01N-GRWRE-100802 Nickel : : J MS-L 
WATRAA1 LOWERSPRING13-D01N-GRWRE-100902 Copper : MB-I J MB-L 
WATRAA1 LOWERSPRING13-D01N-GRWRE-100902 Manganese : : J DL-H 
WATRAA1 LOWERSPRING13-D01N-GRWRE-100902 Nickel : : J MS-L 
WATRAA1 MMW-17B-D01N-GRWRE-103102 Manganese J MS-L J DL,MS-I 
WATRAA1 MMW-23A-D01N-GRWRE-103102 Manganese : : J DL-H 
WATRAA1 MMW-23A-D01N-GRWRE-103102 Nickel : : J MS-L 
WATRAA1 MMW-36B-D01N-GRWRE-103102 Manganese : : J DL-H 
WATRAA1 MMW-36B-D01N-GRWRE-103102 Nickel : : J MS-L 
WATRAA1 MMW-19A-D01N-GRWRE-110302 Arsenic : CCB-I J CCB,MS-H 
WATRAA1 MMW-19A-D01N-GRWRE-110302 Copper : MB-I J MB-L 
WATRAA1 MMW-19A-D01N-GRWRE-110302 Manganese : : J DL-H 
WATRAA1 MMW-19A-D01N-GRWRE-110302 Nickel : : J MS-L 
WATRAA1 MMW-19A-D01D-GRWRE-110302 Copper : MB-I J MB-L 
WATRAA1 MMW-19A-D01D-GRWRE-110302 Manganese : : J DL-H 
WATRAA1 MMW-19A-D01D-GRWRE-110302 Nickel : : J MS-L 
WATRAA1 MMW-31A-D01N-GRWRE-110202 Copper : MB-I J MB-L 
WATRAA1 MMW-31A-D01N-GRWRE-110202 Manganese : : J DL-H 
WATRAA1 MMW-31A-D01N-GRWRE-110202 Nickel : : J MS-L 
WATRAA1 MMW-31A-D01D-GRWRE-110202 Cobalt : : J MS-H 
WATRAA1 MMW-31A-D01D-GRWRE-110202 Copper : MB-I J MB-L 
WATRAA1 MMW-31A-D01D-GRWRE-110202 Manganese : : J DL-H 
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SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRAA1 MMW-31A-D01D-GRWRE-110202 Nickel : : J MS-L 
WATRAA1 MMW-24-D01N-GRWRE-110102 Copper : MB-I J MB-L 
WATRAA1 MMW-24-D01N-GRWRE-110102 Manganese : : J DL-H 
WATRAA1 MMW-24-D01N-GRWRE-110102 Nickel : : J MS-L 
WATRAA1 MMW-32A-D01N-GRWRE-110302 Copper : MB,MS-L J MB,MS-L 
WATRAA1 MMW-32A-D01N-GRWRE-110302 Manganese : : J DL-H 
WATRAA1 MMW-32A-D01N-GRWRE-110302 Nickel : : J MS-L 
WATRAA1 P-3-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA1 P-3-D01N-GRWRE-110402 Nickel : : J MS-L 
WATRAA1 MMW-11A-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA1 MMW-11A-D01N-GRWRE-110402 Nickel : : J MS-L 
WATRAA1 MMW-11A-D01D-GRWRE-110402 Copper : MB-I J MB-L 
WATRAA1 MMW-11A-D01D-GRWRE-110402 Manganese : : J DL-H 
WATRAA1 MMW-11A-D01D-GRWRE-110402 Nickel : : J MS-L 
WATRAA1 MMW-10A-D01N-GRWRE-110402 Arsenic : CCB-I J CCB, MS-H 
WATRAA1 MMW-10A-D01N-GRWRE-110402 Copper : MB-I J MB-L 
WATRAA1 MMW-10A-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA1 MMW-10A-D01N-GRWRE-110402 Nickel : : J MS-L 
WATRAA1 MMW-17A-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA1 P-2-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 P-2-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 P-2-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 MMW-21-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 MMW-21-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-21-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 MMW-21-D01N-GRWRE-110502 Silver : : J MS-I 
WATRAA1 MMW-7-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 MMW-7-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-7-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 MMW-28B-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-28B-D01N-GRWRE-110502 Nickel : : J MS-L 

108728



 
URS Corp 

 
 

 Page 64 

SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRAA1 MMW-7-D01D-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 MMW-7-D01D-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-7-D01D-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 MMW-22-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 MMW-22-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-22-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 P-1-D01N-GRWRE-110602 Copper : MB-I J MB-L 
WATRAA1 P-1-D01N-GRWRE-110602 Manganese : : J DL-H 
WATRAA1 P-1-D01N-GRWRE-110602 Nickel : : J MS-L 
WATRAA1 MMW-33A-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 MMW-33A-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 P-5B-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 P-5B-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 P-5B-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 P-5C-D01N-GRWRE-110502 Copper : MB-I J MB-L 
WATRAA1 P-5C-D01N-GRWRE-110502 Manganese : : J DL-H 
WATRAA1 P-5C-D01N-GRWRE-110502 Nickel : : J MS-L 
WATRAA1 MMW-2-D01N-GRWRE-110602 Manganese : : J DL-H 
WATRAA1 MMW-2-D01N-GRWRE-110602 Nickel : : J MS-L 
WATRAA1 COLUMBINEWELLNO1-D01N-GRWRE-110802 Copper : MB-I J MB-L 
WATRAA1 COLUMBINEWELLNO1-D01N-GRWRE-110802 Manganese : : J DL-H 
WATRAA1 COLUMBINEWELLNO1-D01N-GRWRE-110802 Nickel : : J MS-L 
WATRAA1 COLUMBINE2-D01N-GRWRE-110702 Manganese : : J DL-H 
WATRAA1 COLUMBINE2-D01N-GRWRE-110702 Nickel : : J MS-L 
WATRAA1 SPRING14-D01N-GRWRE-110702 Copper : MB-I J MB-L 
WATRAA1 SPRING14-D01N-GRWRE-110702 Manganese : : J DL-H 
WATRAA1 SPRING14-D01N-GRWRE-110702 Nickel : : J MS-L 
WATRAA1 DOUGLASWELL-D01D-GRWRE-111002 Copper : MB-I J MB-L 
WATRAA1 DOUGLASWELL-D01D-GRWRE-111002 Manganese : : J DL-H 
WATRAA1 DOUGLASWELL-D01D-GRWRE-111002 Nickel : : J MS-L 
WATRAA1 P-4B-D01N-GRWRE-110802 Copper : MB-I J MB-L 
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SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRAA1 P-4B-D01N-GRWRE-110802 Manganese : : J DL-H 
WATRAA1 P-4B-D01N-GRWRE-110802 Nickel : : J MS-L 
WATRAA1 MMW-42A-D01N-GRWRE-111102 Manganese : : J DL-H 
WATRAA1 MMW-42A-D01N-GRWRE-111102 Nickel : : J MS-L 
WATRAA1 MMW-44A-D01N-GRWRE-111302 Manganese : : J DL-H 
WATRAA1 MMW-44A-D01N-GRWRE-111302 Nickel : : J MS-L 
WATRAA1 MMW-38A-D01N-GRWRE-111202 Cadmium : : J MS-H 
WATRAA1 MMW-38A-D01N-GRWRE-111202 Manganese : : J DL-H 
WATRAA1 MMW-38A-D01N-GRWRE-111202 Nickel : : J MS-L 
WATRAA1 MMW-17A-D01N-GRWRE-120302 Nickel J MS-L : : 
WATRAA1 DOUGLASWELL-D01N-GRWRE-111002 Copper : MB-I J MB-L 
WATRAA1 DOUGLASWELL-D01N-GRWRE-111002 Manganese : : J DL-H 
WATRAA2 GOATHILLSPRING-D01N-GRWRE-100702 Arsenic : : J MS-H 
WATRAA2 GOATHILLSPRING-D01N-GRWRE-100702 Cadmium : : J MS-H 
WATRAA2 GOATHILLSPRING-D01N-GRWRE-100702 Manganese : : J DL-H 
WATRAA2 GOATHILLSPRING-D01N-GRWRE-100702 Nickel : : J MS-L 
WATRAA2 MMW-39A-D01N-GRWRE-111302 Cadmium : : J MS-H 
WATRAA2 MMW-39A-D01N-GRWRE-111302 Manganese : : J DL-H 
WATRAA2 MMW-39A-D01N-GRWRE-111302 Nickel : : J MS-L 
WATRAA2 MMW-29A-D01N-GRWRE-110102 Arsenic : : J MS-H 
WATRAA2 MMW-29A-D01N-GRWRE-110102 Cadmium : : J MS-H 
WATRAA2 MMW-29A-D01N-GRWRE-110102 Copper : MB-L J MB-L 
WATRAA2 MMW-29A-D01N-GRWRE-110102 Manganese : : J DL-H 
WATRAA2 MMW-29A-D01N-GRWRE-110102 Nickel : : J MS-L 
WATRAA2 MMW-10C-D01N-GRWRE-110402 Copper : MB-L J MB-L 
WATRAA2 MMW-10C-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA2 MMW-10C-D01N-GRWRE-110402 Nickel : : J MS-L 
WATRAA2 SPRING39-D01N-GRWRE-100802 Copper : MB-L J MB-L 
WATRAA2 SPRING39-D01N-GRWRE-100802 Manganese : : J DL-H 
WATRAA2 SPRING39-D01N-GRWRE-100802 Nickel : : J MS-L 
WATRAA2 MMW-47A-D01N-GRWRE-110602 Manganese : : J DL-H 
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SDG_ID SAMP_ID PARAMETER 
Old  

DATA_FLAG
Old 

FLAG_REASON
Updated  

DATA_FLAG
Updated  

FLAG_REASON 
WATRAA2 MMW-47A-D01N-GRWRE-110602 Nickel : : J MS-L 
WATRAA2 MMW-30A-D01N-GRWRE-110202 Cadmium : : J MS-H 
WATRAA2 MMW-30A-D01N-GRWRE-110202 Copper : MB-L J MB-L 
WATRAA2 MMW-30A-D01N-GRWRE-110202 Manganese : : J DL-H 
WATRAA2 MMW-30A-D01N-GRWRE-110202 Nickel : : J MS-L 
WATRAA2 MMW-11-D01N-GRWRE-110402 Cadmium : : J MS-H 
WATRAA2 MMW-11-D01N-GRWRE-110402 Copper : MB-I J MB-L 
WATRAA2 MMW-11-D01N-GRWRE-110402 Manganese : : J DL-H 
WATRAA2 MMW-11-D01N-GRWRE-110402 Nickel : : J MS-L 
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ECO Table 

Change Reason 
Delete data records with no data in the Units or Value Column They were entered by mistake with no data 
Correct/Update units for the ECO parameters 

Number of … = “#” 

Biomass of Resident Fish = “lbs/ac.” 

Total … Density = “#/sq.m” 

Percent … = “%” 

Average Quality Rating = None 

Data entry was not complete for all parameters. 

Change Media = “Invertebrates” to “Aquatic Invertebrates” Additional non-aquatic Invertebrate data will be added to this table.  
Change made to avoid confusion. 

 

Elevation Table 

Site ID Change 
SC-2A on 10/22/2003 12:45 Change to SC-2B 
MW-12 Change date from 1/12/04 to 1/7/04 
MMW-13 on 7/12/2002 Reject measurement.  100 ft difference based on historic 

measurements.  Data entry error. 
MMW-14 on 1/27/1997 
MMW-14 on 2/17/1997 
MMW-14 on 3/7/1997 
MMW-14 on 3/31/1997 
MMW-14 on 4/25/1997 
MMW-14 on 5/21/1997 
MMW-14 on 6/25/1997 
MMW-14 on 7/22/1997 
MMW-14 on 8/20/1997 
MMW-14 on 7/11/2003   
MMW-14 on 4/20/2004   

All measurements rejected.  Wells were actually dry.  Depth to water 
changed to –999, and elevation changed to –999.  Comments updated 
to reflect reason for rejection. 
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Site ID Change 
MMW-18A on 12/2/2002   
MMW-18A on 2/5/2003 
MMW-26A on 11/3/2002   
MMW-26A on 1/12/2003   
MMW-34A on 10/31/2002  

MMW-35A on 6/19/2001 
MMW-40A on 6/19/2001 
MMW-41A on 10/31/2002    
MMW-25A 02-Nov-02
MMW-25A 02-Dec-02
MMW-25A 04-Feb-03
MMW-25A 06-Mar-03
MMW-25A 04-Jun-03
MMW-25A 11-Jul-03
MMW-25A 21-Apr-04 

All measurements rejected.  Wells were actually dry.  Depth to water 
changed to –999, and elevation changed to –999.  Comments updated 
to reflect reason for rejection. 

A review of the elevations table revealed that historic data were entered such that the MP_Elev, and Elevation data were not transferred properly to 
this table.   The elevation data were correct in the sites table.  For historic data that were missing the MP_Elev data in the Elevation table, the 
MP_Elev from the sites table was transferred to the MP_Elev field in the Elevation table.  Where there was “depth to water” information, but an 
Elevation of 0, the Elevation was calculated by subtracting the “depth to water” value from the MP_Elev.  Additionally, where sites have a GS_Elev, 
but no MP_Elev, the MP_Elev was updated with the GS_Elev to provide an estimated Elevation using the previous calculation.   Where an elevation 
could not be determined (either the location was dry, or there is no GS or MP_Elev), a value of –999 is entered.  These updates affected 
approximately 2000 records in the elevation table only. 
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Soil_Site_Type Table 

Site ID Change 
Soil_Site_ID 

PR3-1 
PR3-2 
PR4-1 
PR4-2 
PR5-1 
PR5-2 
PR5-3 
PR5-4 
PR5-5 
PR5-6 
PR5-7  

Corrected Soil Site type from B (Biased) to NR (Non-Random) 

Soil_Site_ID 
MSS4A3-10 
MSS4A3-9  

Added Soil Site Type for sampling locations.  Code of “R” (Random). 

Soil_Site_ID 
HUNT-SOL1 
HUNT-SOL2 
HUNT-SOL3 
HUNT-SOL4  

Added Soil Site Type code NR (Non-Random) 

RS-13A Changed Soil Site type from B (Biased) to NR (Non-Random) 

Soil_Site_ID Site_Type 
MSS1-18 B 
MSS1-25 B 
MSS2-25 B 
MSS2-33 B 
MSS2-38 B 
MSS2-55 B 
MSS2-58 B 

These soil sites and site types were removed from the table 
Soil_Site_Type.  There are no chemical data collected for soil or tailing 
media from these sites, therefore a Site_type code is not relevant. 
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Site ID Change 
MSS2-58R1 B 
MSS4A3-12 B 
MSS4A3-14 B 
MSS4A3-16 B 
MSS5-20 B 
MSS5-9R R 
MSS8-TF16 B 
ND-5 B 
ND-6 B 
ND-7 B 
ND-8 B  
ATD1 
ATD11C 
ATD14 
ATD16 
ATD19 
ATD24 
ATD25 
ATD27 
ATD36B 
ATD4 
ATD40C 
ATD41 
ATD42-1 
ATD42-2 
ATD42-3 
ATD42-4 
ATD42-5 
ATD42-6 
ATD42-7 
ATD42-8 
ATD43 
ATD44 

All sites were added to the Soil_Site_Type Table with a Site_Type of B 
for Biased. 
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Site ID Change 
ATD45A 
ATD46A 
ATD46B 
ATD50A 
ATD7 
ATD8-1 
ATD8-2 
ATD8-3 
ATD8-4 
ATD8-5 
ATD8-6 
ATD8-7 
ATD8-8 
Garden 1 
Garden 1 
Reference 
Garden 2 
Garden 2 
Reference 
TD1 
TD11C 
TD14 
TD16 
TD19 
TD24 
TD25 
TD27 
TD36B 
TD4 
TD40C 
TD41 
TD42-1 
TD42-2 
TD42-3 
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Site ID Change 
TD42-4 
TD42-5 
TD42-6 
TD42-7 
TD42-8 
TD43 
TD44 
TD45A 
TD46A 
TD46B 
TD50A 
TD7 
TD8-1 
TD8-2 
TD8-3 
TD8-4 
TD8-5 
TD8-6 
TD8-7 
TD8-8 
TD8-C  
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Particle Size 

A new table called ParticleSizeFinalLab has replaced the ParticleSizeFinal table.  This table has been updated to include additional sample data, 
and Wildlife impact Study data. 
 
An additional particle size table has been created and named ParticleSizeFinalLabAndField.  This table contains Field Particle data for fractions 
greater than 2000uM and the associated set of laboratory data from the ParticleSizeFinalLab table.  The laboratory data have been calculated to 
represent the percentage of each size fraction of the whole sample, whereas the laboratory data are the percentages of the sample fraction that is 
less than 2000 uM.   Note:  Due to rounding error, the percent Fraction passing the 2000um sieve may not match exactly between the field data 
and laboratory data. 

 

Samples_Terrestrial_Vert Table 

Summary of changes to the Terrestrial Vertebrate data in the Molycorp database. 
 

The table titled Samples_Terrestrial_Vert has been rebuilt and in addition to the previous fields the following fields have been added: 
 

Field Name   Relationship to other tables and data 

Site_ID Matches the location in the Sites Table.   
Trap_night The night (date) the trap was set before collection of the animal. 
Released Yes/No field to document field data for animals trapped and released with no associated Chemistry data 
Sample_Date Matches the sample date in the Chemistry Samples Table.   
Weight_Units The units were previously included in the weight field.   
Length_Units The units were previously included in the length field.  
Comments To document discrepancies, i.e. reasons for missing chemistry data, or where values for samples are calculated. 

 
Reconciliation between field forms, COC’s, and the database has been performed.  Missing records were added to the table.  All added records 
have a Sample_Keys number greater than 299.  Sample_ID’s in the Samples_Terrestrial_Vert table now match the chemistry results table where 
chemistry data were collected.  All changes to sample_IDs or dates in the Chemistry_Samples and/or Chemistry_Results tables are documented 
above. 
 
Incorporated 41 records of released animal information. 
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Two additional tables have been developed to maintain associated Terrestrial Vertebrate data.  The relationships to the Terrestrial Vertebrate table 
may be viewed from the ‘relationships’ window in MSAccess.  The table names and purposes are as follows: 

 
Table:  BOC_MB_Calc 

For BOC-1 through BOC-5 sites in the Terrestrial_Vert_Table, the mammals whole body chemistry data have been calculated from the portions of 
the animal sampled and analyzed separately and are maintained in this table.  A sequential sample ID was assigned to provide a link to the 
information.  The calculation to provide the chemical concentration was performed as in the following example: 
 
(Liver Result for Aluminum X Liver Weight + Kidney Result for Aluminum X Kidney Weight + Carcass Result for Aluminum X Carcass Weight)/(Liver 
Weight + Kidney Weight + Carcass Weight) = Whole Body Result for Aluminum. 
 
Where the parameter was not detected, the reporting limit was used for the calculation.  If, in any of the three constituents, the parameter was 
detected, then the parameter was considered a detection in the whole body.  If a parameter was not detected in any of the three constituents then 
the whole body result is a calculated reporting limit with the Is_Detect field set to False.  
 
Table:  Terrestrial_Trap_Night_Data 

This table contains information about the number and kinds of traps set per night at any given location. 
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Changes global to specific Sample Delivery Groups (SDGs) 

DIOX01 through DIOX04 

Dioxin SDGs were reviewed for electronic consistency with the database entry conventions.  The following items were updated with regard to these 
SDGs: 

All Reporting limit (RL field in the Chemistry_Results table) values actually represented sample-specific detections limits.  These values were 
therefore transferred to the IDL (instrument detection limit) field in the Chemistry_Results table.    

All RL values were updated to reflect the sample specific reporting limit.  This value is based on the concentration of the low calibration standard 
adjusted for the extract volume, mass or volume of the sample, and percent moisture (where the samples extracted were solid). 

Sample results provided by the laboratory were reported on a dry weight basis.  Therefore, units were updated from pg/g to pg/g-Dry where the 
sample matrix was solid. 

100% verification was performed on the data flags and flag reason codes.  Numerous discrepancies concerning the data qualifier in the flag code 
field, and the associated reason codes were rectified.  There were no changes to the IS_DETECT or Conc fields for any of the dioxin data, and 
there were no changes to the status of any rejected data. 

Incorporated tables:  Vegetation_Community_Structure and Vegetation_Data_Aspect 

The above tables were incorporated into the database and contain vegetation community structure and aspect information. 
 
Vegetation_Community_Structure    

SITE_ID Parameter Initial Value Updated value Reason for update 
RRS-11 Percent plant base ground cover 7 9 
RRS-11 Percent lichen/moss ground cover 2 3 
RRS-11 Percent litter ground cover 68 85 
RRS-13 Percent litter ground cover 92 93 
RRS-19 Percent litter ground cover 69 70 
RRS-5 Percent litter ground cover 46 47 
RRS-7 Percent litter ground cover 25 36 
RRS-7 Percent bareground cover 37 53 
RRS-7 Percent gravel ground cover 3 4 

Data for percent ground cover was 
normalized to 100% for each Site-ID 
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Vegetation_Community_Structure    
SITE_ID Parameter Initial Value Updated value Reason for update 

RRS-7 Percent wood ground cover 2 3 
RRS-7 Percent rock ground cover 3 4 
RS-1 Percent plant base ground cover 2 3 
RS-1 Percent bareground cover 2 3 
RS-1 Percent litter ground cover 73 91 
RS-13 Percent water ground cover 4 3 
RS-13 Percent lichen/moss ground cover 1 0 
RS-13A Percent wood ground cover 20 27 
RS-13A Percent plant base ground cover 4 5 
RS-13A Percent bareground cover 7 10 
RS-13A Percent litter ground cover 42 58 
RS-19 Percent bareground cover 39 35 
RS-19 Percent litter ground cover 40 36 
RS-19 Percent rock ground cover 27 25 
RS-3 Percent gravel ground cover 37 38 
RS-6 Percent bareground cover 4 5 
RS-6 Percent litter ground cover 74 93 
 
Changes to data in table:  Bioassay_Field. 

Updated the units for sample round “0210” and parameter name “Density” to “#Bugs/Sample”.  It was identified that in this sampling round that the 
sample volumes were never measured.  The estimated sample volume is determined to be approximately 2.5 Liters.  This value may be used to 
convert the Density to an approximate #Bugs/Liter.  
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Appendix 2.1-2   

CHANGES TO PROCEDURES OR LOCATIONS FOR SOIL AREAS1 

Sample ID Sample Type Changes/Comments 
Soil Area 1 (Mill Area) 
MSS1-2-T02N-SOL Random Refusal at 22” 
MSS1-5-T02N-SOL Random Refusal at 12” 
MSS1-6-T01N-SOL 
MSS1-6-T02N-SOL 

Random Sample collected 15.5’ WNW of stake 

MSS1-7-T02N-SOL Random Refusal at 8” 
MSS1-9-T02N-SOL Random Refusal at 16” 
MSS1-13-T01N-SOL Biased Refusal at 23” 
MSS1-17R-T01N-SOL 
MSS1-17R-T02N-SOL 
MSS1-18-T01N-SOL  
MSS1-18-T02N-SOL 

Biased Asphalt cover on original sample MSS1-17-
T01N/T02N-SOL and MSS1-18-T01N/T012N-
SOL.  Samples not recollected due to large 
asphalt cover and large bulldozer blocking 
access to both bays.  MSS1-17R was located in 
the same drainage area as MSS1-17 and MSS1-
18; therefore MSS1-17R is representative of 
both sample locations  

MSS1-20R-T01N-SOL 
MSS1-20R-T02N-SOL 

Biased Original field data sheet referred to a hard-
packed driveway.  However, asphalt was not 
present.  Sample was cancelled (MSS1-20-
T01N/T02N-SOL) then recollected as MSS1-
20R.  MSS1-20R was recollected in same area 
as MSS1-20.   

MSS1-24-T01N-SOL 
MSS1-24-T02N-SOL 

Biased Asphalt cover.  Sample recollected 12 feet from 
door and labeled MSS1-40-T01N-SOL and 
MSS1-40-T02N-SOL. 

MSS1-25-T01N-SOL 
MSS1-25-T02N-SOL 

Biased Asphalt cover.  Sample not recollected due to 
asphalt cover. 

MSS1-27R-T01N-SOL 
MSS1-27R-T02N-SOL 

Biased Asphalt cover on original sample (MSS1-27-
T01N/T02N)-SOL.  Sample was collected 
outside of asphalt pad in door’s drainage area. 

MSS1-38-T02N-SOL Biased Sample collected from 0-3”.  At 3”, asphalt 
layer.  No 0-24” sample collected., however 
MSS1-38-T02N was incorrectly labeled as 0-
24”.  This sample was rejected in the database 
since it was not representative of the 0-24” 
interval. 

MSS1-45-T02N-SOL Biased Refusal at 10” 
MSS1-46-T02N-SOL Biased Refusal at 12” 
MSS1-47-T01N-SOL 
MSS1-47-T02N-SOL 

Biased No. 5 sieve used. 

MSS1-48-T02N-SOL Biased Sample not collected due to refusal at 6”. Only 
MSS1-48-T01N-SOL was collected. 

MSS1-50T01N-SOL Biased Refusal at 8”. 
MSS1-51-T02N-SOL Biased Sample not collected due to refusal at 6”.  Only 
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Appendix 2.1-2   

CHANGES TO PROCEDURES OR LOCATIONS FOR SOIL AREAS1 

Sample ID Sample Type Changes/Comments 
MSS1-51-T01N-SOL was collected. 

MSS1-52-T02N-SOL Biased Refusal at 12” 
MSS1-53-T02N-SOL Biased Sample not collected due to refusal at 8”.  Only 

MSS1-53-T01N-SOL was collected. 
MSS1-58-T01N-SOL 
MSS1-58-T02N-SOL 

Biased No. 5 sieve used. 

MSS1-62-T01N-SOL 
MSS1-62-T02N-SOL 

Biased No. 5 sieve used 

MSS1-63-T02N-SOL Biased Refusal at 8” 
MSS1-64-T01N-SOL 
MSS1-64-T02N-SOL 

Biased No. 5 sieve used 

MSS1-68-T01N-SOL 
MSS1-68-T02N-SOL 

Biased No. 5 sieve used 

MSS1-71-T01N-SOL 
MSS1-71-T02N-SOL 

Biased No. 5 sieve used 

MSS1-78R2-T02N-SOL Biased Original sample (MSS1-78-T02N-SOL ) 
initially recollected because lab did not receive 
VOA sample.  VOA recollected a second time 
due to the lab not logging samples in. 

MSS1-80-T01N-SOL 
MSS1-80-T02N-SOL 

Biased No. 5 sieve used 

MSS1-94-T02N-SOL Biased Sample not collected due to refusal at 6”. Only 
MSS1-94-T01N-SOL was collected. 

MSS1-96-T01N-SOL 
MSS1-96-T02N-SOL 

Biased No. 5 sieve used 

MSS1-98-T01N-SOL 
MSS1-98-T02N-SOL 

Biased No. 5 sieve used 

MSS1-111-T02N-SOL Biased Sample not collected due to refusal at 6”. Only 
MSS1-111-T01N-SOL was collected. 

MSS1-112R-T01N-SOL Biased VOA sample was recollected due to missed 
holding time. 

MSS1-113R-T01N-SOL 
MSS1-113R-T02N-SOL 

Biased VOA samples were recollected due to missed 
holding times. 

Soil Area 2 (Administrative Area) 
MSS2-1-T02N-SOL Random Refusal at 19” 

MSS2-2-T02N-SOL Random Refusal at 15” 

MSS2-3-T02N-SOL Random Refusal at 16” 

MSS2-5-T02N-SOL Random Refusal at 15” 

MSS2-6-T02N-SOL Random Refusal at 16” 
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Appendix 2.1-2   

CHANGES TO PROCEDURES OR LOCATIONS FOR SOIL AREAS1 

Sample ID Sample Type Changes/Comments 
MSS2-7-T02N-SOL Random Refusal at 18” 

MSS2-8-T02N-SOL Random Refusal at 12” 

MSS2-9-T02N-SOL Random Refusal at 14” 

MSS2-15-T01N-SOL 
MSS2-15-T02N-SOL 

Biased No. 5 sieve used 

MSS2-49-T01N-SOL Biased No. 5 sieve used 

MSS2-56R-T01N-SOL 
MSS2-56R-T02N-SOL 

Biased MSS2-56 recollected due to holding time 
missed by laboratory 

MSS2-57R-T01N-SOL 
MSS2-57R-T02N-SOL 

Biased MSS2-57 recollected due to holding time 
missed by laboratory 

MSS2-58R2-T01N-SOL 
MSS2-58R2-T02N-SOL 

Biased MSS2-58 recollected due to holding time 
missed by laboratory 

MSS2-60R-T01N-SOL 
MSS2-60R-T02N-SOL 

Biased MSS2-60 recollected due to holding time 
missed by laboratory 

MSS2-64-T01N-SOL 
MSS2-64-T02N-SOL 

Biased No. 5 sieve used. 

MSS2-72-T01N-SOL Biased No. 5 sieve used. 

MSS2-79-T01N-SOL 
MSS2-79-T02N-SOL 

Biased No. 5 sieve used. 

Soil Area 3 (Mine Site Soils) 
MSS3-1-T02N-SOL Random Refusal at 12” 
MSS3-2-T01N-SOL 
MSS3-2-T02N-SOL 

Random Stake moved up hill away from influence of the 
road and to provide a better representation of 
habitat; refusal at 6” for 0-24” sample. 

MSS3-2-T02N-SOL Random Refusal at 6”  
MSS3-3-T01N-SOL 
MSS3-3-T02N-SOL 

Random Sample collected 12’ north (opposite of stream) 
of stake due to running water adjacent to stake. 

MSS3-4-T02N-SOL Random Refusal at 12”  
MSS3-5-T01N-SOL Random No. 5 sieve used 
MSS3-5-T02N-SOL Random No. 5 sieve used; refusal at 18”  
MSS3-6-T02N-SOL Random Refusal at 20”  
MSS3-8-T02N-SOL Random Refusal 12”  
MSS3-9-T02N-SOL Random Refusal at 8”  
MSS3-10-T02N-SOL Random Refusal at 21”  
MSS3-11-T02N-SOL Capulin Drainage 

Bottom (Biased) 
Refusal at 23”  

MSS3-12-T02N-SOL Goathill Drainage 
Bottom (Biased) 

Refusal at 20”  
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